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CARBAM1C ACID COMPOUNDS COMPRISING AN ETHER LINKAGE 
AS HDAC INHIBITORS 

RFI ATED APPLICATION 

5 

This application claims priority to United Kingdom Patent Application Number 
GB 0023983.0 filed 29 September 2000, the contents of which are incorporated 
herein by reference in their entirety. 

10 TFHHNICAL FIELD 

This invention pertains generally to the field of biologically active compounds, and 
more specifically to certain active carbamic acid compounds which inhibit HDAC 
(histone deacetyiase) activity. The present invention also pertains to 
1 5 pharmaceutical compositions comprising such compounds, and the use of such 
compounds and compositions, both in Wfroand in vivo, to inhibit HDAC, and, e.g., 
to inhibit proliferative conditions, such as cancer and psoriasis. 

BACKGROUND 

20 

DNA in eukaryotic cells is tightly complexed with proteins (histones) to form 
chromatin. Histones are small, positively charged proteins which are rich in basic 
amino acids (positively charged at physiological pH), which contact the phosphate 
groups (negatively charged at physiological pH) of DNA. There are five main 

25 classes of histones, H1 , H2A, H2B, H3, and H4. The amino acid sequences of 
histones H2A, H2B, H3, and H4 show remarkable conservation between species, 
whereas H1 varies somewhat, and in some cases is replaced by another histone, 
e.g., H5. Four pairs of each of H2A, H2B, H3, and H4 together form a disk- 
shaped octomeric protein core, around which DNA (about 140 base pairs) is 

30 wound to form a nucleosome. Individual nucleosomes are connected by short 
stretches of linker DNA associated with another histone molecule (e.g., H1, or in 
certain cases, H5) to form a structure resembling a beaded string, which is itself 
arranged in a helical stack, known as a solenoid. 
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The majority of histones are synthesised during the S phase of the cell cycle, and 
newly synthesised histones quickly enter the nucleus to become associated with 
DNA. Within minutes of its synthesis, new DNA becomes associated with 
histones in nucleosomal structures. 

A small fraction of histones, more specifically, the amino side chains thereof, are 
enzymatically modified by post-translational addition of methyl, acetyl, or 
phosphate groups, neutralising the positive charge of the side chain, or converting 
it to a negative charge. For example, lysine and arginine groups may be 
methylated, lysine groups may be acetylated, and serine groups may be 
phosphorylated. For lysine, the -(CH 2 ) 4 -NH 2 sidechain may be acetylated, for 
example by an acetyltransferase enzyme, to give the amide 
-(CH 2 ) 4 -NHC(=0)CH 3 . Methylation, acetylation, and phosphorylation of amino 
termini of histones which extend from the nucleosomal core affects chromatin 
structure and gene expression. (See, for example, Spencer and Davie, 1999). 

Acetylation and deacetylation of histones is associated with transcriptional events 
leading to cell proliferation and/or differentiation. Regulation of the function of 
i transcription factors is also mediated through acetylation. Recent reviews of 
histone deacetylation include Kouzarides, 1999 and Pazin et al., 1997. 

The correlation between the acetylation status of histones and the transcription of 
genes has been known for over 30 years (see, for example, Howe et al.. 1999). 

5 Certain enzymes, specifically acetylases (e.g., histone acetyltransferase, HAT) 
and deacetylases (e.g., histone deacetylase, HDAC), which regulate the 
acetylation state of histones have been identified in many organisms and have 
been implicated in the regulation of numerous genes, confirming the link between 
acetylation and transcription. See, for example, Davie, 1998. In general, histone 

0 acetylation correlates with transcriptional activation, whereas histone 
deacetylation is associated with gene repression. 
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A growing number of histone deacetylases (HDACs) have been identified (see, for 
example Ng and Bird, 2000). The first deacetylase, HDAC1 , was identified in 
1996 (see, for example, Tauton et al., 1996). Subsequently, two other nuclear 
mammalian deacetylases has been found, HDAC2 and HDAC3 (see, for example, 
Yang et al., 1996, 1997, and Emiliani et al.. 1998). See also, Grozinger et al., 
1999; Kao et al., 2000; and Van den Wyngaert et al., 2000. 

Eight human HDACs have been cloned so far: 

HDAC1 (Genbank Accession No. NP__004955) 
HDAC2 (Genbank Accession No. NP_001 51 8) 
HDAC3 (Genbank Accession No. 01 5739) 
HDAC4 (Genbank Accession No. AAD29046) 
HDAC5 (Genbank Accession No. NP_005465) 
HDAC6 (Genbank Accession No. NP__006035) 
HDAC7 (Genbank Accession No. AAF63491) 
HDAC8 (Genbank Accession No. AAF73428) 

These eight human HDACs fall in two distinct classes: HDACs 1,2,3 and 8 are in 
class I, and HDACs 4,5,6 and 7 are in class II. 

D 

There are a number of histone deacetylases in yeast, including the following: 
RPD3 (Genbank Accession No. NP_014069) 
HDA1 (Genbank Accession No. P53973) 
HOS1 (Genbank Accession No. Q12214) 
!5 HOS2 (Genbank Accession No. P53096) 

HOS3 (Genbank Accession No. Q02959) 

There are also numerous plant deacetylases, for example, HD2, in Zea mays 
(Genbank Accession No. AF254073J). 

30 

HDACs function as part of large multiprotein complexes, which are tethered to the 
promoter and repress transcription. Well characterised transcriptional repressors 
such as Mad (Laherty et al., 1997). pRb (Brehm et al., 1998), nuclear receptors 
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(Wong et al., 1998) and YY1 (Yang et al.. 1997) associate with HDAC complexes 
to exert their repressor function. 

The study of inhibitors of histone deacetylases indicates that these enzymes play 
an important role in cell proliferation and differentiation. The inhibitor Trichostatin 
A (TSA) (Yoshida et al., 1990a) causes cell cycle arrest at both G1 and G2 
phases (Yoshida and Beppu, 1988), reverts the transformed phenotype of 
different cell lines, and induces differentiation of Friend leukaemia cells and others 
(Yoshida et al., 1990b). TSA (and SAHA) have been reported to inhibit cell 
growth, induce terminal differentiation, and prevent the formation of tumours in 
mice (Finninetal., 1999). 

Trichostatin A (TSA) 



Suberoylanilide Hydroxamic Acid (SAHA) 



Cell cycle arrest by TSA correlates with an increased expression of gelsolin 
(Hoshikawa et al., 1 994), an actin regulatory protein that is down regulated in 
malignant breast cancer (Mielnicki et al., 1999). Similar effects on cell cycle and 
differentiation have been observed with a number of deacetylase inhibitors (Kim et 
al., 1999). 

Trichostatin A has also been reported to be useful in the treatment of fibrosis, e.g., 
liver fibrosis and liver cirrhosis. See, e.g., Geerts et al., 1998. 

Recently, certain compounds that induce differentiation have been reported to 
inhibit histone deacetylases. Several experimental antitumour compounds, such 
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as trichostatin A (TSA), trapoxin, suberoylanilide hydroxamic acid (SAHA), and 
phenylbutyrate have been reported to act, at least in part, by inhibiting histone 
deacetylase (see, e.g., Yoshida et al., 1990; Richon et al., 1998; Kijima et al., 
1993). Additionally, diallyl sulfide and related molecules (see, e.g., Lea et al., 
5 1 999), oxamflatin (see, e.g., Kim et al., 1 999), MS-27-275, a synthetic benzamide 
derivative (see, e.g., Saito et al., 1999; Suzuki et al., 1999; note that MS-27-275 
was later re-named as MS-275), butyrate derivatives (see, e.g., Lea and Tulsyan, 
1995), FR901228 (see, e.g., Nokajima et al., 1998), depudecin (see, e t g., Kwon et 
al., 1998), and m-carboxycinnamic acid bishydroxamide (see, e.g., Richon et al., 
1 0 1 998) have been reported to inhibit histone deacetylases. In vitro, some of these 
compounds are reported to inhibit the growth of fibroblast cells by causing cell 
cycle arrest in the G1 and G2 phases, and can lead to the terminal differentiation 
and loss of transforming potential of a variety of transformed cell lines (see, e.g., 
Richon et al, 1996; Kim et al., 1999; Yoshida et al., 1995; Yoshida & Beppu, 
1 5 1 988). In vivo, phenybutyrate is reported to be effective in the treatment of acute 
promyelocytic leukemia in conjunction with retinoic acid (see, e.g., Warrell et al., 
1998). SAHA is reported to be effective in preventing the formation of mammary 
tumours in rats, and lung tumours in mice (see, e.g., Desai et al., 1999). 

20 The clear involvement of HDACs in the control of cell proliferation and 

differentiation suggests that aberrant HDAC activity may play a role in cancer. 
The most direct demonstration that deacetylases contribute to cancer 
development comes from the analysis of different acute promyelocytic leukaemias 
(APL). In most APL patients, a translocation of chromosomes 1 5 and 17 
25 (t(1 5;1 7)) results in the expression of a fusion protein containing the N-terminal 
portion of PML gene product linked to most of RARa (retinoic acid receptor). In 
some cases, a different translocation (t(1 1;17)) causes the fusion between the 
zinc finger protein PLZF and RARa. In the absence of ligand, the wild type RARa 
represses target genes by tethering HDAC repressor complexes to the promoter 
30 DNA. During normal hematopoiesis, retinoic acid (RA) binds RARa and displaces 
the repressor complex, allowing expression of genes implicated in myeloid 
differentiation. The RARa fusion proteins occurring in APL patients are no longer 
responsive to physiological levels of RA and they interfere with the expression of 
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the RA-inducible genes that promote myeloid differentiation. This results in a 
clonal expansion of promyelocytic cells and development of leukaemia. In vitro 
experiments have shown that TSA is capable of restoring RA-responsiveness to 
the fusion RARa proteins and of allowing myeloid differentiation. These results 
establish a link between HDACs and oncogenesis and suggest that HDACs are 
potential targets for pharmaceutical intervention in APL patients. (See, for 
example, Kitamura et at, 2000; David et al., 1998; Lin et al., 1998). 

Furthermore, different lines of evidence suggest that HDACs may be important 
therapeutic targets in other types of cancer. Cell lines derived from many different 
cancers (prostate, colorectal, breast, neuronal, hepatic) are induced to 
differentiate by HDAC inhibitors (Yoshida and Horinouchi, 1999). A number of 
HDAC inhibitors have been studied in animal models of cancer. They reduce 
tumour growth and prolong the lifespan of mice bearing different types of 
transplanted tumours, including melanoma, leukaemia, colon, lung and gastric 
carcinomas, etc. (Ueda et al., 1994; Kim et al., 1999). 

Psoriasis is a common chronic disfiguring skin disease which is characterised by 
well-demarcated, red, hardened scaly plaques: these may be limited or 

) widespread. The prevalence rate of psoriasis is approximately 2%, i.e., 

12.5 million sufferers in the triad countries (US/Europe/Japan). While the disease 
is rarely fatal, it clearly has serious detrimental effects upon the quality of life of 
the patient: this is further compounded by the lack of effective therapies. Present 
treatments are either ineffective, cosmetically unacceptable, or possess undesired 

5 side effects. There is therefore a large unmet clinical need for effective and safe 
drugs for this condition. 

Psoriasis is a disease of complex etiology. Whilst there is clearly a genetic 
component, with a number of gene loci being involved, there are also undefined 
to environmental triggers. Whatever the ultimate cause of psoriasis, at the cellular 
level, it is characterised by local T-cell mediated inflammation, by keratinocyte 
hyperproliferation, and by localised angiogenesis. These are all processes in 
which histone deacetylases have been implicated (see, e.g., Saunders et al., 
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1999; Bernhard et al, 1999; Takahashi et al, 1996; Kim et al , 2001). Therefore 
HDAC inhibitors may be of use in therapy for psoriasis. Candidate drugs may be 
screened, for example, using proliferation assays with T-cells and/or 
keratinocytes. 

Thus, one aim of the present invention is the provision of compounds which are 
potent inhibitors of histone deacetylases (HDACs). There is a pressing need for 
such compounds, particularly for use as antiproliferatives, for example, 
anti-cancer agents, agents for the treatment of psoriasis, etc. 

Such molecules desirably have one or more of the following properties and/or 
effects: 

(a) easily gain access to and act upon tumour cells; 

(b) down-regulate HDAC activity; 

(c) inhibit the formation of HDAC complexes; 

(d) inhibit the interactions of HDAC complexes; 

(e) inhibit tumour cell proliferation; 

(e) promote tumour cell apoptosis; 

(f) inhibit tumour growth; and, 

(g) complement the activity of traditional chemotherapeutic agents. 
A number of carbamic acid compounds have been described. 



Amides 

25 

Hashimoto et al., 1989 describe hydroxamic acid compounds which are claimed 
inhibit cell proliferation. Some of the compounds are carbamic acid compounds 
having a substituted phenyl-dione group linked to a carbamic acid group 
(-CONHOH) via an aryl-substituted alkylene group. 

30 

Ohtani et al., 1993 describe a number of hydroxamic acid compounds which are 
claimed to be inhibitors of ras transformation. A few of the compounds are 
carbamic acid compounds having a phenylacylamido group (-NHCOPh) linked t. 
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a carbamic acid group (-CONHOH) via a phenylene-meta-alkylene group having a 
carbon-carbon triple bond. See, for example, compounds 1-29 (page 69), 1-39 
(page 87), and 1-41 (page 90). Compound 1-41, shown below, employs an aryl 
leader. 




Onishi et al., 1996, describe several hydroxamic acid compounds which have a 
phenyl (or substituted phenyl) group linked via an oxazole group to a carbamic 
acid group. These compounds were reported to inhibit a deacetylase enzyme 
critical in the biosynthesis of lipid A (a component of the outer membrance of 
Gram-negative bacteria). 

Parsons et al., 1998 describe a number of hydroxamic acid compounds which are 
claimed to selectively prevent the growth of a variety of human tumour cell lines. 

Some of the compounds are carbamic acid compounds having an arylamide 
group linked to a carbamic acid group via a methylene or substituted methylene 
group (see, for example, pages 16 and 17). 

Some of the compounds are carbamic acid compounds having a phenylamido 
group (-CONHPh) linked to a carbamic acid group (-CONHOH) via a long alkylene 
chain, -(CH 2 )„-, wherein n is from 4 to 7 (see, for example, pages 47, 48, and 58 
therein). 

; Some of the compounds are carbamic acid compounds having an aryl group 
linked via a short chain to an amide group (-CONH-), which in turn is linked via a 
short chain (e.g., 3 atoms or less) to a carbamic acid group (-CONHOH) (see, for 
example, page 16, 2nd formula; page 46, 4th formula; page 51, compound 7; and 
page 61 , 2nd formula, therein). 



Copied from. .10522823 on 02/25/2008 



f PCT/GBOl/04327 




Richon et al., 1998 describe several hydroxamic acid compounds, including 
SAHA, which apparently inhibit HDAC activity, and induce terminal differentiation 
and/or apoptosis in various transformed cells (see, for example, Table 1 therein). 

Suzuki et al., 1 998 describe a number of hydroxamic acid compounds which are 
claimed to have antitumour activity. Some of the compounds are carbamic acid 
compounds having a substituted phenylamido group (-CONHPh) linked to a 
carbamic acid (-CONHOH) group via a phenylene-meta-ethenylene or phenylene- 
para-ethylene group (see, for example, pages 8 and 9, compounds 31-50). 

Breslow et al.. 1994, 1995, 1997 describe a number of hydroxamic acid 
compounds which are claimed to selectively induce terminal differentiation of 
neoplastic cells. 

Some of the compounds are carbamic acid compounds having a substituted 
phenylacylamido group (-NHCOPh) linked to a carbamic acid (-CONHOH) group 
via a long alkylene chain, -(CH 2 )n-, wherein n is from 4 to 8 

l 

Some of the compounds are carbamic acid compounds having a substituted 
phenylamido group (-CONHPh) or phenylacylamido group (-NHCOPh) linked to a 
carbamic acid (-CONHOH) group via a long alkylene chain, -(CH 2 ) n -, wherein n is 
from 4 to 8 (see, for example, columns 7 and 13 of Breslow et al., 1997), or via a 
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phenylene group (see, for example, columns 24, 30-31 and compounds 20-55 in 
Table 1 of Breslow et al., 1 997). 

One of the compounds is a carbamic acid compound having benzylamido group 
(-CONHCH 2 Ph) linked to a carbamic acid group (-CONHOH) via a -(CH 2 ) 6 - group 
(see, for example, compound 1 9 in Table 1 , at column 37 of Breslow et al., 1 997). 

Jung et al., 1997, 1999, describe several aromatic hydroxamic acid compounds 
which apparently inhibit HDAC. Some of the compounds have a phenylamido 
group (PhCONH-). One compound, a peptide analog, is shown below (see, e.g., 
compound 6 in Jung et al., 1 997; compound 4 in Jung et al., 1 999). 




Kato et al., 1998, describe a number of aromatic hydroxamic acid compounds, 
15 comprising an aryl group linked via an alkylene group to a carbamic acid group, 
which are apparently active in the treatment of neurodegenerative conditions. 
One compound, 4-1 at columns 63-64, has a phenylamido group (PhCONH-) 
linked via a -(CH 2 ) 5 - group to a carbamic acid group. 

20 Glick et al., 1999, describe the apparent apoptotic and differentiating effects of 
m-carboxy-cinnamic acid bishydroxamide (CBHA) on various tumour cell lines. 

Massa et al., 2001 , describe various hydroxamic acid compounds which have a 
benzoyl (or substituted benzoyl) group linked via a pyrrolyl group and an 
25 Czalkylene group (-CH=CH- or -CHzCrV) to a carbamic acid group. The 

compounds apparently showed HDAC inhibitory activity in the micromolar range. 



Sulfonamides 
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Oxamflatin, also known as (2E)-5-[3-[(phenylsulfonyl)amino] phenyl]-pent-2-en-4- 
ynohydroxamic acid, shown below, has been reported to have in vitro 
antiproliferative activity against various mouse and human tumour cell lines, and 
in vivo antitumour activity against B16 melanoma (see, e.g., Sonoda et al., 1996; 
Kimetal., 1999). 




Ohtani et al.. 1993, describe a number of hydroxamic acid compounds which are 
claimed to be inhibitors of ras transformation. Many of the compounds are 
hydroxmic acid compounds which have a sulfonamide group, and which employ 
an acid leader which is: a phenylene-ortho-alkylene (e.g., 1-10); phenylene-meta- 
alkylene (e.g., I-24); phenylene-para-alkylene (e.g., 1-12); or napthylen-1 ,2-diyl 
(e.g., 1-20). However, in every case, the sulfonamide group is -S0 2 NR-, as 
opposed to -NRS0 2 -. Also, in every case, the terminal aryl group is linked directly 
to the -SO z NR- sulfonamide group, without an intervening aryl leader. Ohtani et 
al., 1996, describe similar compounds. 

Richon et al., 2001 , describe various branched compounds which apparently 
inhibit histone deacetylase. See the table at pages 96-101 therein. Some of the 
compounds are carbamic acid compounds having a carbamic acid group 
(-CONHOH) linked to a branch point, from which two aryl groups are appended. A 
few linear carbamic acid compounds are also described, including a single 
, -S0 2 NH- sulfonamide carbamic acid with a -(CH 2 ) 5 - acid leader (compound 671 ). 

Delorme et al., 2001, describe various carbamic acid compounds, including 
compounds having, inter alia, a sulfonamide group. Of the 108 compounds in the 
table at pages 114-123 therein, 88 are carbamic acids (-CONHOH), and the 
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remainder are terminal amides, -CONHR. Of the 88 carbamic acid compounds, 
54 have a sulfonamide linkage. 

Of the 54 sulfonamide carbamic acids, 51 are indicated to have a -S0 2 NR- 
5 sulfonamide group, and 3 (compounds 98, 161, and 162) are indicated to have a - 
NRS0 2 - sulfonamide group. 

All of the 54 sulfonamide carbamic acids employ a phenylene-alkylene acid leader 
group (analogous to Q 2 herein). Of the 54 compounds, 52 employ a phenylene- 
10 para-alkylene group, and only 2 (compounds 41 and 26) employ a phenylene- 
meta-alkylene group (-Ph-CH 2 - and -Ph-(CH 2 ) 4 -, respectively). Compounds 41 
and 26 both have a -S0 2 NR- sulfonamide group, as opposed to a -NRSO2- 
sulfonamide group; the former has a benzothiophenyl group, and the latter has a 
phenyl group. 

15 

All but one of the 54 sulfonamide carbamic acids have an aryl group linked directly 
to the sulfonamide; compound 100 has a benzyl group (Ph-CH 2 -) linked a - 
SO z NR- sulfonamide group linked to phenylene-para-ethylene. 

20 SUMMARY OF THE INVENTION 

One aspect of the invention pertains to active carbamic acid compounds, as 
described herein, which inhibit HDAC activity. 

25 Another aspect of the invention pertains to active compounds, as described 
herein, which treat a proliferative condition, such as cancer or psoriasis. 

Another aspect of the invention pertains to active compounds, as described 
herein, which treat conditions which are known to be mediated by HDAC, or which 
30 are known to be treated by HDAC inhibitors (such as, e.g., trichostatin A). 

Another aspect of the present Invention pertains to a composition comprising a 
compound as described herein and a pharmaceutical^ acceptable carrier. 
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Another aspect of the present invention pertains to methods of inhibiting HDAC in 
a cell, comprising contacting said cell with an effective amount of an active 
compound, as described herein. 

5 

Another aspect of the present invention pertains to methods of inhibiting cell 
proliferation, comprising contacting a cell with an effective amount of an active 
compound, as described herein, whether in vitro or in vivo. 

10 Another aspect of the present invention pertains to methods of treating a 
proliferative condition in a patient comprising administering to said patient a 
therapeutically-effective amount of an active compound, as described herein. 
In one preferred embodiment, the proliferative condition is cancer. In one 
preferred embodiment, the proliferative condition is psoriasis. 

15 

Another aspect of the present invention pertains to methods of treating 
a condition in a patient which is known to be mediated by HDAC, or which is 
known to be treated by HDAC inhibitors (such as, e.g., trichostatin A), comprising 
administering to said patient a therapeutically-effective amount of an active 
20 compound, as described herein. 

Another aspect of the present invention pertains to an active compound, as 
described herein, for use in a method of treatment of the human or animal body. 

25 Another aspect of the present invention pertains to use of an active compound, as 
described herein, for the manufacture of a medicament for use in the treatment of 
a proliferative condition. In one preferred embodiment, the proliferative condition 
is cancer. In one preferred embodiment, the proliferative condition is psoriasis. 

30 Another aspect of the present invention pertains to use of an active compound for 
the manufacture of a medicament, for example, for the treatment of conditions 
which are known to be mediated by HDAC, or which are known to be treated by 
HDAC inhibitors (such as, e.g., trichostatin A), as discussed herein. 
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Another aspect of the present invention pertains to a kit comprising (a) the active 
compound, preferably provided as a pharmaceutical composition and in a suitable 
container and/or with suitable packaging; and (b) instructions for use, for example, 
5 written instructions on how to administer the active compound. 

Another aspect of the present invention pertains to compounds obtainable by a 
method of synthesis as described herein, or a method comprising a method of 
synthesis as described herein. 

10 

Another aspect of the present invention pertains to compounds obtained by a 
method of synthesis as described herein, or a method comprising a method of 
synthesis as described herein. 

1 5 Another aspect of the present invention pertains to novel intermediates, as 

described herein, which are suitable for use in the methods of synthesis described 



Another aspect of the present invention pertains to the use of such novel 
20 intermediates, as described herein, in the methods of synthesis described herein. 

As will be appreciated by one of skill in the art, features and preferred 
embodiments of one aspect of the invention will also pertain to other aspects of 
the invention. 

25 

nPTAll Pn nFRCRIPTIPN OF THE INVENTION 



Com pounds 

30 In one embodiment, the present invention pertains to carbamic acid compounds of 
the formula: 
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A Q 1 J R 2 -X-R 3 C-N-OH 

wherein: 

A is an aryl group; 

Q 1 is a covalent bond or an aryl leader group; 
J is an amide linkage selected from: 

fl 9 

— N-C— -C-N— 

I 1 A1 

5 R and R 

R 1 is an amido subsVrtuent; 

X is an ether heteroatom, and is -O- or -S-; and, 

R 2 and R 3 are each independently an ether group; 
and pharmaceutical^ acceptable salts, solvates, amides, esters, ethers, 
1 0 chemically protected forms, and prodrugs thereof. 

In preferred embodiments, the carbamic acid group, -C(=0)NHOH, is unmodified 
(e.g., is not an ester). 

15 In one preferred embodiment, J is -NR 1 CO- and X is -O-, and the compounds 
have the following formula: 

? -r z -o-r 3 g-n-oh (2) 



« - £1 

in one preferred embodiment, J is -NR 1 CO- and X is -S-, and the compounds 
have the following formula: 

A Q i N _S R 2 -S-R 3 C-N-OH (3) 

R 1 

20 

In one preferred embodiment, Q 1 is a covalent bond, J is -NR 1 CO- and X is -O-, 
and the compounds have the following formula: 
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-C-N-OH (4) 



In one preferred embodiment, Q 1 is a covalent bond, J is -NR 1 CO- and X is -S-, 
and the compounds have the following formula: 

A — N-C R 2 -S-R 3 C-N-OH (5) 



5 In one preferred embodiment, Q 1 is an aryl leader group, J is -NR 1 CO- and X is 
-O-, and the compounds have the following formula: 
o o 

A cT N-C R 2 -0-R 3 C-N-OH (6) 



In one preferred embodiment, Q 1 is an aryl leader group, J is -NR 1 CO- and X is 
-S-, and the compounds have the following formula: 

A Q i N-C— R 2 -S-R 3 C-N-OH (7) 

R 1 

10 

In one preferred embodiment, J is -CONR 1 - and X is -O-, and the compounds 
have the following formula: 

o ° 

A Q- C-N R 2 -0-R 3 C-^-OH (8) 



In one preferred embodiment, J is -CONR 1 - and X is -S-, and the compounds 
1 5 have the following formula: 

A Q 1 C-N R^-S-R 3 C-^-OH (9) 

R 1 

In one preferred embodiment, Q 1 is a covalent bond, J is -CONR 1 - and X is -O-, 
and the compounds have the following formula: 



Copied from. .10522823 on 02/25/2008 



- 17- 



f PCT/GB01/04327 



(10) 



In one preferred embodiment, Q 1 is a covalent bond, J is -CONR 1 - and X is -S-, 
and the compounds have the following formula: 



s-R 3 c-n-oh (11) 



5 in one preferred embodiment, Q 1 is an aryl leader group, J is -CONR 1 - and X is 
-O-, and the compounds have the following formula: 

A Q i Lji R 2 -o-R 3 — 1-N-OH (12) 

R 1 

in one preferred embodiment, Q 1 is an aryl leader group, J is -CONR 1 - and X is 
-S-, and the compounds have the following formula: 

A Q i 8-n R 2 -s-R 3 8-R-OH (13) 



10 ! 

In one embodiment, where Q 1 is an aryl leader, the aryl group, A, is linked to Q 
via a covalent single bond. 

In one embodiment, where Q 1 is a cyclic aryl leader, the aryl group. A, may be 
15 fused to Q 1 and so the moiety A-Q 1 - forms a fused polycyclic structure. For 

example, the moiety 2,3-dihydro-1 H-indene-2-yl, derived from indan (2,3-dihydro- 
1H-indene), is considered to be a phenyl group (A) fused to a C 5 cycloalkyl group 



(Q 1 ): 



CCH 



20 

In such cases, the tridentate aryl leader, Q 1 , may be denoted e 
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XH 



\ 

In a similar example, the moiety 9H-fluorene-9-yl, derived from fluorene, is 
considered to be two phenyl groups (either of which is A), fused to a Cgcycloalkyl 
group, which forms part of Q 1 : 




i such cases, the pentadentate aryl leader, Q\ may be denoted as: 

A- 
V 




10 Tha Arvl Group. A 

The aryl group, A, is a C^oaryl group, and is optionally substituted. 

In one preferred embodiment, A is a Cs-aoheteroaryl group, and is optionally 
1 5 substituted. In one preferred embodiment, A is a monocyclic C 5 -2oheteroaryl 
group, and is optionally substituted. In one preferred embodiment, A is a 
monocyclic C^heteroaryl group, and is optionally substituted. 

In one preferred embodiment, A is a Cs-aocarboaryl group, and is optionally 
20 substituted. In one preferred embodiment, A is a monocyclic C 5 -2ocarboaryl 
group, and is optionally substituted. In one preferred embodiment, A is a 
monocyclic C^carboaryl group, and is optionally substituted. In one preferred 
embodiment, A is a phenyl group, and is optionally substituted. 
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In one preferred embodiment, A is a C 5 . 2 oaryl group derived from one of the 
following: benzene, pyridine, furan, indole, pyrrole, imidazole, naphthalene, 
quinoline, benzimidazole, benzothiofuran, fluorene, acridine, and carbazole. 

in one preferred embodiment, A is an optionally substituted phenyl group of the 
formula: 



5 



wherein n is an integer from 0 to 5, and each R A is independently a substituent as 
10 defined herein. 

in one preferred embodiment, A is an optionally substituted phenyl group, J is 
-NR 1 CO- and X is -O-, and the compounds have the following formula: 

,h\ Ql -H-l tf-O-R 3 — - 8-N-OH (14) 



15 in one preferred embodiment, A is an optionally substituted phenyl group, J is - 
NR 1 CO- and X is -S-, and the compounds have the following formula: 

,f\ q 1 N-B R 2 -s-R 3 — §-^-oh (15) 



in one preferred embodiment, A is an optionally substituted phenyl group, Q 1 is a 
covalent bond, J is -NR 1 CO- and X is -O-, and the compounds have the following 
20 formula: 

JA—N-I R'-O-R 3 — tu-OH (16) 
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ln one preferred embodiment, A is an optionally substituted phenyl group, Q 1 is a 
covalent bond, J is -NR 1 CO- and X is -S-, and the compounds have the following 
formula: 

a? z O ° 

r 2_ s _r3 H-N-OH (17) 

5 In one preferred embodiment, A is an optionally substituted phenyl group, J is - 
CONR 1 - and X is -O-, and the compounds have the following formula: 



4^jj> Q>— l-N- R 2 -0-R 3 — S-pf-O 



(18) 



In one preferred embodiment, A is an optionally substituted phenyl group, J is - 
CONR 1 - and X is -S-, and the compounds have the following formula: 

3" 2" 0 o 
4 ,,TA Q] £_ N R 2 -S-R 3 C-N-OH (1 9) 

10 / 
In one preferred embodiment, A is an optionally substituted phenyl group, Q 1 is a 
covalent bond, J is -CONR 1 - and X is -O-, and the compounds have the following 
formula: 



(20) 



1 5 In one preferred embodiment, A is an optionally substituted phenyl group, Q 1 is a 
covalent bond, J is -CONR 1 - and X is -S-, and the compounds have the following 
formula: 



3' 2 



^Q_4_N- R L_ S _ R 3 2-N- 



(21) 
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In one preferred embodiment, n is an integer from 0 to 5. In one preferred 
embodiment, n is an integer from 0 to 4. In one preferred embodiment, n is an 
integer from 0 to 3. In one preferred embodiment, n is an integer from 0 to 2. In 
one preferred embodiment, n is 0 or 1 . 
5 In one preferred embodiment, n is an integer from 1 to 5. 
In one preferred embodiment, n is an integer from 1 to 4. 

In one preferred embodiment, n is an integer from 1 to 3. 

In one preferred embodiment, n is 1 or 2. 

In one preferred embodiment, n is 5. 
10 In one preferred embodiment, n is 4. 

In one preferred embodiment, n is 3. 

In one preferred embodiment, n is 2. 

In one preferred embodiment, n is 1. 

In one preferred embodiment, n is 0. 

15 

If the phenyl group has less than the full complement of ring substituents, R A , they 
may be arranged in any combination. For example, if n is 1, R A may be in the 2'-, 
3'-, 4'-, 5'-, or 6'-position. Similarly, if n is 2, the two R A groups may be in, for 
example, the 2',3'-, 2',4'-, 2',5\ 2',6'-, 3' ,4'-, or S'^-positions. If n is 3, the three 
20 R A groups may be in, for example, the 2\3\4'-, 2 , ,3 , ,5'-, 2\3\&-, or 3\4',5'- 



In one preferred embodiment, n is 1, and the R A group is in the 4'-position. 

25 In one preferred embodiment, n is 2, and one R A group is in the 4'-position, and 
the other R A group is in the 2'-position. 

In one preferred embodiment, n is 2, and one R A group is in the 4'-position, and 
the other R A group is in the 3'-position. 

30 

Each aryl substituent, R A , is a substituent as defined herein. 



positions. 
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Examples of preferred aryl substituents, R A , include, but are not limited to, the 
following: fluoro, chloro, bromo, iodo, methyl, ethyl, isopropyl, t-butyl, cyano, 
trifluoromethyl, hydroxy, methoxy, ethoxy, isopropoxy, trifluoromethoxy, phenoxy, 
methylthio, trifluoromethylthio, hydroxymethyl, amino, dimethylamino, 
diethylamino, morpholino, amido (unsubstituted, i.e., -CONH 2 ), acetamido, acetyl, 
nitro, sulfonamido (unsubstituted, i.e., -S0 2 NH 2 ), and phenyl. 

In one preferred embodiment, A is a substituted phenyl group selected from: 
para-(fluoro)phenyl; ortho-(fluoro)phenyl; meta-(fluoro)phenyl; 
para-(chloro)phenyl; ortho-(chloro)phenyl; meta-(chloro)phenyl; 
para-(bromo)phenyl; ortho-(bromo)phenyl; meta-(bromo)phenyl; 
para-(iodo)phenyl; ortho-(iodo)phenyl; meta-(iodo)phenyl; 
para-(methyl)phenyl; ortho-(methyl)phenyl; meta-(methyl)phenyl; 
para-(ethyl)phenyl; ortho-(ethyl)phenyl; meta-(ethyl)phenyl; 
para-(isopropyl)phenyl; ortho-(isopropyl)phenyl; meta-(isopropyl)phenyl; 
para-(t-butyl)phenyl; ortho-(t-butyl)phenyl; meta-(t-butyl)phenyl; 
para-(cyano)phenyl; ortho-(cyano)phenyl; meta-(cyano)phenyl; 
para-(trifluoromethyl)phenyl; ortho-(trrfluoromethyl)phenyl; meta- 

(trifluoromethyl)phenyl; 
para-(hydroxy)phenyl; ortho-(hydroxy)phenyl; meta-(hydroxy)phenyl; 
para-(methoxy)phenyl; ortho-(methoxy)phenyl; meta-(methoxy)phenyl; 
para-(ethoxy)phenyl; ortho-(ethoxy)phenyl; meta-(ethoxy)phenyl; 
para-(isopropoxy)phenyl; ortho-(isopropoxy)phenyl; 

meta-(isopropoxy)phenyl; 
para-(trifluoromethoxy)phenyl; ortho-(trifluoromethoxy)phenyl; 

meta-(trifluoromethoxy)phenyl; 
para-(phenoxy)phenyl; ortho-(phenoxy)phenyl; meta-(phenoxy)phenyl; 
para-(methy!thio)phenyl; ortho-(methylthio) phenyl; meta-(methylthio)phenyl; 
para-(trifluoromethylthio)phenyI; ortho-(trifluoromethylthio)phenyl; 

meta-(trifluoromethylthio)phenyl; 
para-(hydroxymethyl)phenyl; ortho-(hydroxymethyl)phenyl; 

meta-(hydroxymethyl)phenyl; 
para-(amino)phenyl; ortho-(amino)phenyl; meta-(amino)phenyl; 
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para-(dimethylamino)phenyl;ortho-(dimethylamino)phenyl;. 

meta-(dimethylamino)phenyl; 
para-(diethylamino)phenyl;ortho-(diethylamino)phenyl; 

meta-(diethylarnino)phenyl; 
para-(morpholino)phenyl; ortho-(morpholino)phenyl; 

meta-(morpholino)phenyl; 
para-(amido)phenyl; ortho-(amido)phenyl; meta-(amido)phenyl; 
para-(acetamido)phenyl; ortho-(acetamido)phenyl; 

meta-(acetamido)phenyl; 
para-(acety))phenyl; ortho-(acetyl)phenyl; meta-(acetyl)phenyl; 
para-(nitro)phenyl; ortho-(nitro)phenyl; meta-(nitro)phenyl; 
para-(sulfonamido)phenyl;ortho-(sulfonamido)phenyl; 

meta-(sulfonamido)phenyl; and, 
para-(phenyl)phenyl; ortho-(phenyl)phenyl; meta-(phenyl)phenyl. 

In one preferred embodiment, A is a substituted phenyl group selected from: 
para-(fluoro)phenyl; 
para-(chloro)phenyl; 
para-(bromo)phenyl; 
> para-(iodo)phenyl; 

para-(methyl)phenyl; 
para-(ethyl)phenyl; 
para-(isopropyl)phenyl; 
para-(t-butyl)phenyl; 
5 para-(cyano)phenyl; 

para-(trifluoromethyl)phenyl; 
para-(hydroxy)phenyl; 
para-(methoxy)phenyl; 
para-(ethoxy)phenyl; 
jo para-(isopropoxy)phenyl; 

para-(trifluoromethoxy)phenyl; 

para-(phenoxy)phenyl; 

para-(methylthio)phenyl; 
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para-(trifluoromethylthio)phenyl; 
para-(hydroxymethyl)phenyl; 
para-(amino)phenyl; 
para-(d»methylamino)phenyl; 
5 para-(diethylamino)phenyl; 
para-(morpholino)phenyl; 
para-(amido)phenyl; 
para-(acetamido)phenyl; 
para-(acetyl)phenyl; 
10 para-(nitro)phenyl; 

para-(sulfonamido)phenyl; and, 
para-(phenyl)phenyl. 

In one preferred embodiment, A is a substituted phenyl group 

15 

ortho,para-di(methoxy)phenyl; 
ortho,para-di(halo)phenyl; 
ortho,para-di(fluoro)phenyl; 
ortho-(methoxy),para-(methyl)phenyl; 
20 0 rtho-(methoxy),para-(trifluoromethyl)phenyl; 
ortho-(trifluoromethyl),para-(halo)phenyl; 



ortho,meta-di(trifluoromethyl)phenyl; 
ortho-(halo),meta-(trifluoromethyl)phenyl; 

meta,para-di(halo)phenyl; 

meta,para-di(hydroxy)phenyl; 

meta,para-di(methyl)phenyl; 

meta,para-di(methoxy)phenyl; 

meta-(halo),para-(nitro)phenyl; 

S'.S-dKtrifluoromethyOphenyl; 
^-(trifluoromethyO.S'-tmethoxyJphenyl; 
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34trifluoromethyl),5'-(halo)phenyl; 

2 , -(halo),5'-(methyl)phenyl; 

^.B'-dKmethyOphenyl; 

2',6'-di(halo)pheny!; 

2\6'-di(isopropyl)phenyl; 



^'.S'-trKhalotehenyl; 
10 3 , ,4 , ,5 , -tri(halo)phenyl; 

S'^'.S'-trKmethoxyJphenyl; 
^5'-di(halo)-4'-(hydroxy)phenyl; and 
3 , -(trifluoromethyl) ) 5 , ,6 , -di(halo)phenyl. 

15 ThR Arvl Lea fier Group. Q 1 

As mentioned above, in some embodiments, Q 1 is a covalent bond or an ary. 
leader group; in some embodiments, Q 1 is a covalent bond; in some 
embodiments, Q 1 is an aryl leader group. 



20 



In one preferred embodiment, Q 1 is a covalent bond. 

In one preferred embodiment, Q 1 is a C^alkylene group and is optionally 
substituted. 

in one preferred embodiment, Q 1 is a covalent bond or a C^alkylene group and is 
optionally substituted. 

in one preferred embodiment, Q 1 is a covalent bond or a saturated C n . 7 alkylene 
30 group. In one preferred embodiment, Q 1 is a saturated C^alkylene group. 
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ln one preferred embodiment, Q 1 is a covalent bond or a partially unsaturated 
Cwalkylene group. In one preferred embodiment, Q 1 is a partially unsaturated 
Cwalkylene group. 

in one preferred embodiment, Q 1 is a covalent bond or an aliphatic Cwalkylene 
group. In one preferred embodiment, Q 1 is an aliphatic Cwalkylene group. 

in one preferred embodiment, Q 1 is a covalent bond or a linear Ci- 7 alkylene group. 
In one preferred embodiment, Q 1 is a linear Ci- 7 alkylene group. 

In one preferred embodiment, Q 1 is a covalent bond or a branched Cwalkylene 
group. In one preferred embodiment, Q 1 is a branched Cwalkylene group. 

in one preferred embodiment, Q 1 is a covalent bond or an alicyclic Cwalkylene 
15 group. In one preferred embodiment, Q 1 is an alicyclic Cwalkylene group. 

In one preferred embodiment, Q 1 is a covalent bond or a saturated aliphatic 
Cwalkylene group. In one preferred embodiment, Q 1 is a saturated aliphatic 
Cwalkylene group. 

20 

in one preferred embodiment, Q 1 is a covalent bond or a saturated l.near 
Cwalkylene group. In one preferred embodiment, Q 1 is a saturated linear 
Cwalkytene group. 

25 In one preferred embodiment, Q 1 is a covalent bond or a saturated branched 
Cwalkylene group. In one preferred embodiment, Q 1 is a saturated branched 
Cwalkylene group. 

In one preferred embodiment, Q 1 is a covalent bond or a saturated alicyclic 
30 Cwalkylene group. In one preferred embodiment, Q 1 is a saturated alicyclic 
Cwalkylene group. 
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ln one preferred embodiment, Q 1 is a covalent bond or a partially unsaturated 
aliphatic Cwalkylene group. In one preferred embodiment, Q 1 is a partially 
unsaturated aliphatic Ci- 7 alkylene group. 

5 In one preferred embodiment, Q 1 is a covalent bond or a partially unsaturated 
linear Cwalkylene group. In one preferred embodiment, Q 1 is a partially 
unsaturated linear d- 7 alkylen e group. 

In one preferred embodiment, Q 1 is a covalent bond or a partially unsaturated 
10 branched Cwalkylene group. In one preferred embodiment, Q 1 is a partially 
unsaturated branched Ci- 7 alkylene group. 

In one preferred embodiment, Q 1 is a covalent bond or a partially unsaturated 
alicyclic Ci- 7 alkylene group. In one preferred embodiment, Q 1 is a partially 
1 5 unsaturated alicyclic Ci- 7 alkylene group. 

Note that, as discussed below in the context of isomers, where unsaturation 
permits isomers, e.g., cis- and trans, E- and Z-, etc., and combinations thereof, a 
reference to one isomer is to be considered a reference to all such isomers, 
20 unless otherwise specified. 

The Arvl Leader Group. Q 1 : Substituents 

In one embodiment, Q 1 is unsubstituted. 
25 In one embodiment, Q 1 is optionally substituted. 
In one embodiment, Q 1 is substituted. 

Examples of substituents on Q 1 include, but are not limited to, those described 
under the heading "Substituents" below. 

30 

In one preferred embodiment, substituents on Q 1 , if present, are independently 
selected from: halo, hydroxy, ether (e.g., Ci- 7 alkoxy), C^oaryl, acyl, amido, and 
oxo. 
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ln one preferred embodiment, substituents on Q 1 , if present, are independently 
selected from -F, -CI, -Br, -I, -OH, -OMe, -OEt, -OPr, -Ph, and =0. 

5 In one preferred embodiment, substituents on Q 1 , if present, are -OH or -Ph. 

In one preferred embodiment, substituents on Q\ if present, are -Ph. 

For example, in one embodiment, Q 1 is unsubsituted ethylene, and is -CH 2 -CH 2 -; 
1 o in one embodiment, Q 1 is oxo (=0) subsisted ethylene, and is -C(=0)-CH 2 -; in 
one embodiment, Q 1 is hydroxy (-OH) subsituted ethylene, and is -CH(OH)-CH 2 -; 
in one embodiment, Q 1 is phenyl (-Ph) substituted ethylene, and is -CH 2 CH(Ph)-. 

Thg Ar yl Leader Gro up. Q 1 : Certain Embodiments 

15 

Note that, for embodiments excluding, e.g., a covalent bond, certain backbone 
lengths, etc., it is to be understood that the corresponding species listed below are 
similarly excluded from the respective embodiments discussed below. 

20 In one preferred embodiment, Q 1 is selected from the following: 

a covalent bond; 

-(CH 2 ) n - where n is an integer from 1 to 7; 

25 

-CH(CH 3 )-; 

-CH(CH 3 )CH 2 - and -CH 2 CH(CH 3 )-; 

-CH(CH 3 )CH 2 CH2-, -CH 2 CH(CH 3 )CH 2 -, and -CH 2 CH 2 CH(CH 3 )-; 

-CH(CH 3 )CH 2 CH 2 CH 2 -, -CH 2 CH(CH 3 )CH 2 CH 2 -, -CH 2 CH 2 CH(CH 3 )CH 2 -, and 
30 -CH 2 CH 2 CH 2 CH(CH 3 )-; 

-CH(CH 3 )CH 2 CH 2 CH 2 CH2-, -CH 2 CH(CH 3 )CH 2 CH 2 CH 2 -, 
-CH 2 CH 2 CH(CH 3 )CH 2 CH 2 -, -CH 2 CH 2 CH 2 CH(CH 3 )CH 2 -, and 
-CH 2 CH 2 CH 2 CH 2 CH(CH 3 )-; 



Copied from. I 0522823 on 02/25/2008 



PCT/GB01/04327 



-CH(CH 2 CH 3 )-; 

-CH(CH 2 CH 3 )CH 2 - and -CH 2 CH(CH 2 CH 3 )-; 

-CH(CH 2 CH 3 )CH 2 CH 2 -, -CH 2 CH(CH 2 CH 3 )CH 2 -, and -CH 2 CH 2 CH(CH 2 CH 3 )-; 
5 -CH(CH 2 CH 3 )CH 2 CH 2 CH 2 -,-CH 2 CH(CH 2 CH 3 )CH 2 CH 2 -, 
-CH 2 CH 2 CH(CH 2 CH 3 )CH 2 -, and -CH 2 CH 2 CH 2 CH(CH 2 CH 3 )-; 

-CH(CH 2 CH 3 )CH 2 CH 2 CH 2 CH 2 -,-CH 2 CH(CH 2 CH 3 )CH 2 CH 2 CH 2 -, 
-CH 2 CH 2 CH(CH 2 CH 3 )CH 2 CH 2 -, -CH 2 CH 2 CH 2 CH(CH 2 CH 3 )CH 2 -. and 
-CH 2 CH 2 CH 2 CH 2 CH(CH 2 CH 3 )-; 

10 

-CH=CH-; 

-CH=CHCH 2 - and -CH 2 CH=CH-; 

-CH=CHCH 2 CH 2 -, -CH 2 CH=CHCH 2 -, and -CH 2 CH 2 CH=CH-; 

-CH=CHCH 2 CH 2 CH 2 -, -CH 2 CH=CHCH 2 CH 2 -, -CH 2 CH 2 CH=CHCH 2 -, and 
15 -CH 2 CH 2 CH 2 CH=CH-; 

-CH==CHCH 2 CH 2 CH 2 CH 2 -, -CH 2 CH=CHCH 2 CH 2 CH 2 -, 
-CH 2 CH 2 CH=CHCH 2 CH 2 -, -CH 2 CH 2 CH 2 CH=CHCH 2 -, and 
-CH 2 CH 2 CH 2 CH 2 CH=CH-; 

20 -C(CH 3 )=CH- and -CH=C(CH 3 )-; 

-C(CH 3 )=CHCH 2 -, -CH=C(CH 3 )CH 2 -, and -CH=CHCH(CH 3 )-; 
-CH(CH 3 )CH=CH-, -CH 2 C(CH 3 )=CH-, and -CH 2 CH=C(CH 3 )-; 

-CH=CHCH=CHs 

25 -CH=CHCH=CHCH 2 -, -CH 2 CH=CHCH=CH-, and -CH=CHCH 2 CH=CH-; 

-CH=CHCH=CHCH 2 CH 2 -, -CH=CHCH 2 CH=CHCH 2 -, 
-CH=CHCH 2 CH 2 CH=CH-, -CH 2 CH=CHCH=CHCH 2 -, -CH 2 CH=CHCH 2 CH=CH-, 
and -CH 2 CH 2 CH=CHCH=CH-; 

30 -C(CH 3 )=CHCH=CH-, -CH=C(CH 3 )CH=CH-, -CH=CHC(CH 3 )=CH-, and 

-CH=CHCH=C(CH 3 )-; 

-C=C-; 
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-C=CCH 2 -, -CH 2 CHC-; -C=CCH(CH 3 )-, and -CH(CH 3 )C=C-; 

-ChCCH 2 CH 2 -, -CH 2 ChCCH 2 -, and -CH 2 CH 2 ChC-; 

-C=CCH(CH 3 )CH 2 - and -C=CCH 2 CH(CH 3 )-; 

-CH(CH 3 )C=CCH 2 - and -CH 2 CsCCH(CH 3 )-; 

-CH(CH 3 )CH 2 C=C- and -CH 2 CH(CH 3 )C=C-; 

-C5CCH=CH-, -CH=CHC=C-, and -ChCC=C-; 

-CeCCH 2 CH 2 CH 2 - and -CH 2 CH 2 CH 2 C=C-; 

-CsCCH 2 CH 2 CH 2 CH 2 - and -CH 2 CH 2 CH 2 CH 2 CsC-; 

-C=CCH=CHCH=CH- ( -CH=CHC=C-CH=CH-, and -CH=CHCH=CHChC-; 

-C(CH 3 )=CHChO, -CH=C(CH 3 )CsC-, -C=CC(CH 3 )=CH-, and 
-C=CCH=C(CH 3 )-; 

cyclopentylene and cyclopentenylene; and, 
cyclohexylene, cyclohexenylene, and cyclohexadienylene. 

In one preferred embodiment, Q 1 is selected from: 
a covalent bond; 

-CH 2 -, -(CHa)r. -(CH 2 ) 3 -, -(CH 2 ) 4 -, -(CH 2 ) 5 -, and -(CH 2 ) 6 -; 
-CH(CH 3 )CH 2 CH 2 CH 2 CH 2 -, -CH 2 CH(CH 3 )CH 2 CH 2 CH 2 -, 
-CH 2 CH 2 CH 2 CH(CH 3 )CH 2 -, and -CH 2 CH 2 CH 2 CH 2 CH(CH 3 )-; 
-CH=CH-; 
-CH=CH-CH=CH-; 

-CH=CHCH 2 CH 2 CH 2 - and -CH 2 CH 2 CH 2 CH=CH-; 
-CH=CHCH 2 CH 2 CH 2 CH 2 - and -CH 2 CH 2 CH 2 CH 2 CH=CH-; 
-C(CH 3 )=CHCH=CH-, -CH=C(CH 3 )CH=CH-, -CH=CHC(CH 3 )=CH-, and 
-CH=CHCH=C(CH 3 )-; 



(cyclopent-1,3-y!ene) 



(4-cyclopenten-1 ,3-ylene) 
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(cyclohex-1 ,4-ylene) (2-cyclohexen-1 ,4-ylene) 

i-o-i i-o-i 

(2 5-cyclohexadien-1 ,4-ylene) (cyclohex-1 ,4-ylene-methylene) 

s-ch i^>> 

(methylene-cyclohex-1,4-ylene) 



In one preferred embodiment, Q 1 is selected from: 
a covalent bond; 

-CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 ) 4 -, -(CH 2 ) 5 -, 

-CH=CH-; 

-CH=CH-CH=CH-; 

-C(CH 3 )=CHCH=CH-, -CH=C(CH 3 )CH=CH- I -CH=CHC(CH 3 )=CH-, and 
-CH=CHCH=C(CH 3 )-; 

-CH=CHCH 2 CH 2 CH 2 - and -CH 2 CH 2 CH 2 CH=CH-; and, 

(cyclopent-1,3-ylene) (4-cyclopenten-1 ,3-ylene) 

In one preferred embodiment, Q 1 is selected from: a covalent bond, -CH 2 -, 
-CH 2 CH 2 -, -CH 2 CH 2 CH 2 -, -CH=CH-, and -CH=CH-CH=CH-. 

In one preferred embodiment, Q 1 is selected from: 
15 a covalent bond, -CH 2 -, -CH=CH-, and -CH=CH-CH=CH-. 

In one preferred embodiment, Q 1 is selected from: 
-CH 2 -, -CH=CH-, and -CH=CH-CH=CH-. 



10 
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The Amido Snhstituent. R 1 

The amido substituent, R 1 , is hydrogen, d-yalkyl (including, e.g., d-soaryl- 
5 Ci. 7 alkyl), Ca-aoheterocyclyl, or Cs-aoaryl. 

Note that R 1 is a monodentate species. It is not intended that R 1 be additional 
linked to A, Q 1 , and/or Q 2 , thereby forming a cyclic group. 

1 0 In one preferred embodiment, R 1 is hydrogen, Ci- 7 alkyl. or Cg-soaryl. 
In one preferred embodiment, R 1 is hydrogen or Chalky!. 

In one preferred embodiment, R 1 is hydrogen, saturated d-yalkyl, or C 5 . 20 aryl. 
In one preferred embodiment, R 1 is hydrogen or saturated d-yalkyl. 

15 

In one preferred embodiment, R 1 is hydrogen, saturated aliphatic d-yalkyl, 
orC 5 -2oaryl. 

In one preferred embodiment, R 1 is hydrogen or saturated aliphatic d-yalkyl- 

20 In one preferred embodiment, R 1 is -H, -Me, -Et, -nPr, -iPr, -nBu, -sBu, -tBu, -Ph, 
or -Bn. 

In one preferred embodiment, R 1 is -H, -Me, -Et, -nPr, -iPr, -nBu, -sBu, or -tBu. 

In one preferred embodiment, R 1 is -H, -Me, -Et, -Ph, or -Bn. 
25 In one preferred embodiment, R 1 is -H, -Me, or -Et. 

In one preferred embodiment, R 1 is -H. 

The Ether Gro ups. R 2 and R 3 

30 

Each of the ether groups, R 2 and R 3 , is independently d-yalkylene; Cs-aoarylene; 
C^oarylene-d-yalkylene; or d- 7 alkylene-C 5 -2oarylene; and is optionally 
substituted. 
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In one preferred embodiment, each of the ether groups, R 2 and R 3 , is 
independently a Ci- 7 alkylene group, and is optionally substituted. 

5 In one embodiment, each of R 2 and R 3 is unsubstituted. 

In one embodiment, each of R 2 and R 3 is optionally substituted. 
In one embodiment, each of R 2 and R 3 is substituted. 

Tho Ether Gro u ps- R 2 and R 3 : Alkylen e 

10 

In one preferred embodiment, R 2 and/or R 3 is a saturated Ci- 7 alkylene group. 

in one preferred embodiment, R 2 and/or R 3 is a partially unsaturated Cwalkylene 
group. 

15 

In one preferred embodiment, R 2 and/or R 3 is an aliphatic C^alkylene group. 

In one preferred embodiment, R 2 and/or R 3 is a linear Ci- 7 alkylene group. 

20 In one preferred embodiment, R 2 and/or R 3 is a branched Ci- 7 alkylene group. 

In one preferred embodiment, R 2 and/or R 3 is an alicyclic Ci- 7 alkylene group. 

In one preferred embodiment, R 2 and/or R 3 is a saturated aliphatic Ci- 7 alkylene 
25 group. 

In one preferred embodiment, R 2 and/or R 3 is a saturated linear d-.alkylene 
group. 

30 in one preferred embodiment, R 2 and/or R 3 is a saturated branched Cv 7 alkylene 
group. 



Copied from. I 0522823 on 02/25/2008 



VW PCT/GB01/04327 

-34- 

ln one preferred embodiment, R 2 and/or R 3 is a saturated alicyclic C^kytene 
group. 

In one preferred embodiment, R 2 and/or R 3 is a partially unsaturated aliphatic 
5 Ci- 7 alkylene group. 

In one preferred embodiment, R 2 and/or R 3 is a partially unsaturated linear 
Ci- 7 alkylene group. 

10 in one preferred embodiment, R 2 and/or R 3 is a partially unsaturated branched 
Ci- 7 alkylene group. 

In one preferred embodiment, R 2 and/or R 3 is a partially unsaturated alicyclic 
Ci- 7 alkylene group. 

15 

In one preferred embodiment, R 2 and/or R 3 is selected from: 
-(CH 2 ) n - where n is an integer from 1 to 7; 



20 -CH(CH 3 )-; 

-CH(CH 3 )CH 2 - and -CH 2 CH(CH 3 )-; 

-CH(CH 3 )CH 2 CH 2 -, -CH 2 CH(CH 3 )CH 2 -, and -CH 2 CH 2 CH(CH 3 )-; 

-CH(CH 3 )CH 2 CH 2 CH 2 -, -CH 2 CH(CH 3 )CH 2 CH 2 -, -CH 2 CH 2 CH(CH 3 )CH 2 -, 
-CH 2 CH 2 CH 2 CH(CH 3 )-; 
25 -CH(CH 3 )CH 2 CH 2 CH 2 CH 2 -, -CH 2 CH(CH 3 )CH 2 CH 2 CH 2 -, 

-CH 2 CH 2 CH(CH 3 )CH 2 CH 2 -, -CH 2 CH 2 CH 2 CH(CH 3 )CH 2 -, and 
-CH 2 CH 2 CH 2 CH 2 CH(CH 3 )-; 



-CH(CH 2 CH 3 )-; 

-CH(CH 2 CH 3 )CH 2 - and -CH 2 CH(CH 2 CH 3 )-; 

-CH(CH 2 CH 3 )CH 2 CH 2 -, -CH 2 CH(CH 2 CH 3 )CH 2 -, and -CH 2 CH 2 CH(CH 2 CH 3 )-; 
-CH(CH 2 CH 3 )CH 2 CH 2 CH 2 -, -CH 2 CH(CH 2 CH 3 )CH 2 CH 2 -, 
-CH 2 CH 2 CH(CH 2 CH 3 )CH 2 -, and -CH 2 CH 2 CH 2 CH(CH 2 CH 3 )-; 
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-CH(CH 2 CH 3 )CH 2 CH 2 CH 2 CH 2 -, -CH 2 CH(CH 2 CH 3 )CH 2 CH 2 CH 2 -, 
-CH 2 CH 2 CH(CH 2 CH 3 )CH 2 CH 2 -, -CH 2 CH 2 CH 2 CH(CH 2 CH 3 )CH 2 -, and 
-CH 2 CH 2 CH 2 CH 2 CH(CH 2 CH 3 )-; 



5 -CH=CH-; 

-CH=CHCH 2 - and -CH 2 CH=CH-; 

-CH=CHCH 2 CH 2 -, -CH 2 CH=CHCH 2 - ( and -CH 2 CH 2 CH=CH-; 
-CH=CHCH 2 CH 2 CH 2 -, -CH 2 CH=CHCH 2 CH 2 -, -CH 2 CH 2 CH=CHCH 2 -, and 

-CH 2 CH 2 CH 2 CH=CH-; 
10 .CH=CHCH 2 CH 2 CH 2 CH 2 -,-CH 2 CH=CHCH 2 CH 2 CH 2 -, 
-CH 2 CH 2 CH=CHCH 2 CH 2 - ( -CH 2 CH 2 CH 2 CH=CHCH 2 -, and 
-CH 2 CH 2 CH 2 CH 2 CH=CH-; 

-C(CH 3 )=CH- and -CH=C(CH 3 )s 
1 5 -C(CH 3 )=CHCH 2 -, -Cl«(CH3>CHr. and -CH=CHCH(CH 3 )-, 

-CH(CH 3 )CH=CH-, -CH 2 C(CH 3 )=CH-, and -CH 2 CH=C(CH 3 )-; 

-CH=CHCH=CH-; 

-CH=CHCH=CHCH 2 -, -CH 2 CH=CHCH=CH-, and -CH=CHCH 2 CH=CH-; 
20 -CH=CHCH=CHCH 2 CH 2 -, -CH=CHCH 2 CH=CHCH 2 -, and 

-CH=CHCH 2 CH 2 CH=CH-, -CH 2 CH=CHCH=CHCH 2 -, -CH 2 CH=CHCH 2 CH=CH, 
and -CH 2 CH 2 CH=CHCH=CH-; 

cyclopentylene and cyclopentenylene; and, 
25 cyclohexylene, cyclohexenylene, and cyclohexadienylene. 

in one preferred embodiment, R 2 and/or R 3 is selected from: 

-CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 ) 4 -, -(CH 2 ) 5 -, and -(CH 2 ) 6 -; 
-CH(CH 3 )CH 2 CH 2 CH 2 CH 2 -, -CH 2 CH(CH 3 )CH 2 CH 2 CH 2 -, 
30 -CH 2 CH 2 CH 2 CH(CH 3 )CH 2 -, and -CH 2 CH 2 CH 2 CH 2 CH(CH 3 )-, 
-CH=CHCH 2 CH 2 CH 2 - and -CH 2 CH 2 CH 2 CH=CH-; 
-CH=CHCH 2 CH 2 CH 2 CH 2 - and -CH 2 CH 2 CH 2 CH 2 CH=CH-; 
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(cyclopent-1 ,3-ylene) 



(4-cyclopenten-1 ,3-ylene) 



(2-cyclohexen-1 ,4-ylene) 



(cyclohex-1,4-ylene) 

l-CH 

(2 5-cyclohexadien-1 ,4-ylene) (cyclohex-1 ,4-ylene-methylene) 

i-o-i i^>> 

(methylene-cyclohex-1 ,4-ylene) 



In one preferred embodiment, each of R 2 and R 3 is a saturated d-yalkylene 
group. 

5 In one preferred embodiment, each of R 2 and R 3 is selected from -(CH 2 )n-, 
wherein n is an integer from 1 to 5. 

In one preferred embodiment, the group R 2 -X-R 3 is selected from the following: 
-CH2-O-CH2- and -CH2-S-CH2-; 
1 0 -CH 2 -0-CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 -; 

-CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 -S-CH 2 -; 

-CH 2 -O CH 2 CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 CH 2 -; 

-CH 2 CH 2 -0-CH 2 CH 2 - and -CH 2 CH 2 -S-CH 2 CH 2 -; 

-CH 2 CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 CH2-S-CH 2 -; 
15 -CH 2 -0-CH 2 CH 2 CH 2 CH2- and -CH2-S-CH 2 CH 2 CH 2 CH 2 -; 

-CH 2 CH 2 -0-CH 2 CH 2 CH2- and -CH 2 CH 2 -S-CH 2 CH 2 CH 2 -; 

-CH 2 CH 2 CH 2 -0-CH 2 CH 2 - and -CH 2 CH 2 CH 2 -S-CH 2 CH 2 -; 

-CH 2 CH 2 CH 2 CH 2 -0-CH2- and -CH 2 CH 2 CH 2 CH 2 -S-CH 2 -; 
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-CH 2 -0-CH 2 CH 2 CH 2 CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 CH 2 CH2CH 2 -; 
-CH 2 CH 2 -0-CH 2 CH 2 CH 2 CH 2 - and -CH 2 CH 2 -S-CH 2 CH 2 CH 2 CH 2 -; 
-CH 2 CH 2 CH 2 -0-CH 2 CH 2 CH 2 - and -CH 2 CH 2 CH 2 -S-CH 2 CH 2 CH 2 -; 
-CH 2 CH 2 CH 2 CH 2 -0-CH 2 CH 2 - and -CH 2 CH 2 CH 2 CH 2 -S-CH 2 CH 2 -; 
5 -CH 2 CH 2 CH 2 CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 CH 2 CH 2 CH 2 -S-CH 2 -; 

in one preferred embodiment, the group R 2 -X-R 3 is selected from the following: 
-CH 2 -OCH 2 - and -CH 2 -S-CH 2 -. 

10 in one preferred embodiment, the group R 2 -X-R 3 is selected from the following: 
-CH 2 -0-CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 -; 
-CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 -S-CH 2 -. 

in one preferred embodiment, the group R 2 -X-R 3 is selected from the following: 
15 -CH 2 -0-CH 2 CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 CH 2 -; 

-CH 2 CH 2 -0-CH 2 CH 2 - and -CH 2 CH 2 -S-CH 2 CH 2 -; 
-CH 2 CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 CH 2 -S-CH 2 -. 

in one preferred embodiment, the group R 2 -X-R 3 is selected from the following: 
20 -CH 2 -0-CH 2 CH 2 CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 CH 2 CH 2 -; 

-CH 2 CH 2 -0-CH 2 CH 2 CH 2 - and -CH 2 CH 2 -S-CH 2 CH 2 CH 2 -; 
-CH 2 CH 2 CH 2 -0-CH 2 CH 2 - and -CH 2 CH 2 CH 2 -S-CH 2 CH 2 -; 
-CH 2 CH 2 CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 CH 2 CH 2 -S-CH 2 -. 

25 In one preferred embodiment, the group R 2 -X-R 3 is selected from the following: 
-CH 2 -0-CH 2 CH 2 CH 2 CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 CH 2 CH 2 CH 2 -; 
-CH 2 CH 2 -0-CH 2 CH 2 CH 2 CH 2 - and -CH 2 CH 2 -S-CH 2 CH 2 CH 2 CH 2 -; 
-CH 2 CH 2 CH 2 -0-CH 2 CH 2 CH 2 - and -CH 2 CH 2 CH 2 -S-CH 2 CH 2 CH 2 -; 
-CH 2 CH 2 CH 2 CH 2 -0-CH 2 CH 2 - and -CH 2 CH 2 CH 2 CH 2 -S-CH 2 CH 2 -; 
30 -CH 2 CH 2 CH 2 CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 CH 2 CH 2 CH 2 -S-CH 2 -. 

Th^thPr Groups, R 2 and R 3 : Arvlene 
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ln one preferred embodiment, R 2 and/or R 3 is C^arylene, and is optionally 
substituted. 

In one preferred embodiment, R 2 and/or R 3 is C^oarylene. In one preferred 
5 embodiment, R 2 and/or R 3 is C^arylene. In one preferred embodiment, R 2 and/or 
R 3 is phenylene. 

Tho FthPr Groups. R 2 and R 3 : Alkvlenft -Arvlene and Arylene-Alkylene 

10 in one preferred embodiment, R 2 and/or R 3 is C^oarylene-d-yalkylene or 
Ci. 7 alkylene-C5. 2 oarylene, and is optionally substituted. 

In one preferred embodiment, R 2 and/or R 3 is C^arylene-d-yaikylene or 
d.yalkylene-Cs-earylene, and is optionally substituted. 

15 

In one preferred embodiment, R 2 and/or R 3 is d-yalkylene-Cs-aoarylene. 
In one preferred embodiment, R 2 and/or R 3 is d-yalkylene-Cs-earylene. 

In one preferred embodiment, R 2 and/or R 3 is Cg-aoarylene-d-yalkylene. 
20 In one preferred embodiment, R 2 and/or R 3 is C^arylene-d-ralkylene. 

In one preferred embodiment, R 2 and/or R 3 is Ci- 7 alkylene-phenylene. In one 
preferred embodiment, R 2 and/or R 3 is methylene-phenylene, ethylene-phenylene, 
propylene-phenylene, and ethenylene-phenylene (also known as vinylene- 
25 phenylene). 

In one preferred embodiment, R 2 and/or R 3 is phenylene-d. 7 alkylene. In one 
preferred embodiment, R 2 and/or R 3 is phenylene-methylene, phenylene-ethylene, 
phenylene-propylene, or phenylene-ethenylene (also known as phenylene- 
30 vinylene). 
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ln the above alkylene-phenylene and phenylene-alkylene groups, the phenylene 
linkage may be ortho, meta, or para, and the phenylene group is optionally 
substituted with from 1 to 4 aryl substituents, R B : 



In one preferred embodiment, the phenylene linkage is meta or para. In 
preferred embodiment, the phenylene linkage is para. In one preferred 
embodiment, the phenylene linkage is meta. 

1 0 In one preferred embodiment, m is an integer from 0 to 4. 
In one preferred embodiment, m is an integer from 0 to 3. 

in one preferred embodiment, m is an integer from 0 to 2. 

In one preferred embodiment, m is 0 or 1 . 

In one preferred embodiment, m is an integer from 1 to 4. 
15 In one preferred embodiment, m is an integer from 1 to 3. 

In one preferred embodiment, m is 1 or 2. 

In one preferred embodiment, m is 4. 

In one preferred embodiment, m is 3. 

In one preferred embodiment, m is 2. 
20 In one preferred embodiment, m is 1 . 

In one preferred embodiment, m is 0. 

Each aryl substituent, R B , is a substituent as defined herein. 



25 Examples of preferred aryl substituents, R B , include, but are not limited to, the 
following: fluoro, chloro, methyl, ethyl, isopropyl, t-butyl, trifluoromethyl, hydroxy, 
methoxy, ethoxy, isopropoxy, methylthio, amino, dimethylamino, diethylamino, 
morpholino, acetamido, nitro, and phenyl. 




ortho 



meta 



para 



5 
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ln one preferred embodiment, the phenylene linkage is meta, and R ar 
has the following formula, wherein R 02 is Ci- 7 alkylene and is optionally 
(referred to herein as n phenylene-meta-Ci- 7 alkylene n ): 



In one preferred embodiment, R Q2 is a saturated Ci- 7 alkylene group. 
In one preferred embodiment, R 02 is a partially unsaturated Ci- 7 alkylene group. 
10 In one preferred embodiment, R 02 is an aliphatic Ci- 7 alkylene group. 
In one preferred embodiment, R 02 is a linear Ci- 7 alkylene group. 
In one preferred embodiment, R 02 is a branched Cv.alkylene group. 



In one preferred embodiment, R Q2 is an alicyclic Cv.alkylene group. 

In one preferred embodiment, R 02 is a saturated aliphatic C^alkylene group. 

in one preferred embodiment, R QZ is a saturated linear C,- 7 alkylene group. 

In one preferred embodiment, R 02 is a saturated branched C^alkylene group. 

In one preferred embodiment, R 02 is a saturated alicyclic C^alkylene group. 

In one preferred embodiment, R 02 is a partially unsaturated aliphatic Ci. 7 alkylene 



preferred embodiment, R 02 is a partially unsaturated linear Ci- 7 alkylene 




5 



15 



group. 



30 group. 
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In one preferred embodiment, R 02 is a partially unsaturated branched Ci- 7 alkylene 
group. 

5 In one preferred embodiment, R 02 is a partially unsaturated alicyclic C^alkylene 
group. 

In one preferred embodiment, R 02 is selected from: 

1 0 -(CH 2 ) n - where n is an integer from 1 to 7; 

-CH(CH 3 )-; 

-CH(CH 3 )CH 2 - and -CH 2 CH(CH 3 )-; 

-CH(CH 3 )CH 2 CH2-, -CH 2 CH(CH 3 )CH 2 -, and -CH 2 CH 2 CH(CH 3 )-; 

-CH(CH 3 )CH 2 CH 2 CH 2 -, -CH 2 CH(CH 3 )CH 2 CH 2 -, -CH 2 CH 2 CH(CH 3 )CH 2 -, and 
15 -CH 2 CH 2 CH 2 CH(CH 3 )-; 

-CH(CH 3 )CH 2 CH 2 CH 2 CH 2 -, -CH 2 CH(CH 3 )CH 2 CH 2 CH 2 -, 
-CH 2 CH 2 CH(CH 3 )CH 2 CH 2 -, -CH 2 CH 2 CH 2 CH(CH 3 )CH 2 -, and 
-CH 2 CH 2 CH 2 CH 2 CH(CH 3 )-; 

20 -CH(CH 2 CH 3 )-; 

-CH(CH 2 CH 3 )CH 2 - and -CH 2 CH(CH 2 CH 3 )-; 

-CH(CH 2 CH 3 )CH 2 CH 2 -, -CH 2 CH(CH 2 CH 3 )CH 2 -, and -CH 2 CH 2 CH(CH 2 CH 3 )-, 
-CH(CH 2 CH 3 )CH 2 CH 2 CH 2 -, -CH 2 CH(CH 2 CH 3 )CH 2 CH 2 -, 

-CH 2 CH 2 CH(CH 2 CH 3 )CH 2 -, and -CH 2 CH 2 CH 2 CH(CH 2 CH 3 )-; 
25 -CH(CH 2 CH 3 )CH 2 CH 2 CH 2 CH 2 -, -CH 2 CH(CH 2 CH 3 )CH 2 CH 2 CH 2 -, 

-CH 2 CH 2 CH(CH 2 CH 3 )CH 2 CH 2 -, -CH 2 CH 2 CH 2 CH(CH 2 CH 3 )CH 2 -, and 

-CH 2 CH 2 CH 2 CH 2 CH(CH 2 CH 3 )-; 

-CH=CH-; 

30 -CH=CHCH 2 - and -CH 2 CH=CH-; 

-CH=CHCH 2 CH 2 -, -CH 2 CH=CHCHz-, and -CH 2 CH 2 CH=CH-; 
-CH=CHCH 2 CH 2 CH 2 -, -CH 2 CH=CHCH 2 CH 2 -, -CH 2 CH 2 CH=CHCH 2 -, and 
-CH 2 CH 2 CH 2 CH=CH-; 
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-CH=CHCH 2 CH 2 CH 2 CH 2 -. -CH 2 CH=CHCH 2 CH 2 CH 2 -, 
-CH 2 CH 2 CH=CHCH 2 CH 2 -, -CH 2 CH 2 CH 2 CH=CHCH 2 -, and 
-CH 2 CH 2 CH 2 CH 2 CH=CH-; 

-C(CH 3 )=CH- and -CH=C(CH 3 )-; 

-C(CH 3 )=CHCH 2 -, -CH=C(CH 3 )CH 2 -, and -CH=CHCH(CH 3 )-; 
-CH(CH 3 )CH=CH-, -CH 2 C(CH 3 )=CH-, and -CH 2 CH=C(CH 3 )-; 

-CH=CHCH=CH-; 

-CH=CHCH=CHCH 2 -, -CH 2 CH=CHCH=CH-, and -CH=CHCH 2 CH=CH-; 

-CH=CHCH=CHCH 2 CH 2 -, -CH=CHCH 2 CH=CHCH 2 -, and 
-CH=CHCH 2 CH 2 CH=CH-, -CH 2 CH=CHCH=CHCH 2 -, -CH 2 CH=CHCH 2 CH=CH-, 
and -CH 2 CH 2 CH=CHCH=CH-; 

-C(CH 3 )=CHCH=CH-, -CH=C(CH 3 )CH=CH-, -CH=CHC(CH 3 )=CH-, and 
-CH=CHCH=C(CH 3 )-; 

cyclopentylene and cyclopentenylene; and, 
cyclohexylene, cyclohexenylene, and cyclohexadienylene. 

) 

In one preferred embodiment, R Q2 is selected from: 

-CHr, -(CH 2 ) 2 -, -(CH 2 ) 3 -, -(CH 2 ) 4 -, -(CH 2 ) 5 -, and -<CH 2 ) 6 -; 
-CH=CH-, -CH=CH-CH=CH-; 

5 In one preferred embodiment, Ft 02 is cis or trans -CH=CH-. 
In one preferred embodiment, R 02 is cis -CH=CH-. 
In one preferred embodiment, R 02 is trans -CH=CH-. 
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in one preferred embodiment, R 02 is -CH=CH-, and R 2 and/or R 3 is (referred to 
herein as "phenylene-meta-trans-ethylene"): 
R B m 



5 In one preferred embodiment, m is 0, and R 2 and/or R 3 is (referred to herein as 
"unsubstituted phenylene-meta-trans-ethylene"): 

1 



In one preferred embodiment, -R 2 -X-R 3 - is: 



in one preferred embodiment, -R 2 -X-R 3 - is: 



15 Fxamples of S pecific Em bodiments 

Some individual embodiments of the present invention include the following 
compounds. 
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2 


Me 2 N 


PX089278 


3 


H H 

| ii n 

Me 


PX089279 


4 


~H H 


PX089281 


5 




PX1 17439 


6 




PX1 17440 


7 




PX1 17443 


8 




PX1177Q8 



Chemical Terms 



The term "carbo," "carbyl," "hydrocarbo," and n hydrocarbyl, n as used herein, 
5 pertain to compounds and/or groups which have only carbon and hydrogen 
atoms. 

The term "hetero," as used herein, pertains to compounds and/or groups which 
have at least one heteroatom, for example, multivalent heteroatoms (which are 
1 0 also suitable as ring heteroatoms) such as boron, silicon, nitrogen, phosphorus, 
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oxygen, and sulfur, and monovalent heteroatoms, such as fluorine, chlorine, 
bromine, and iodine. 

The term D saturated, n as used herein, pertains to compounds and/or groups which 
5 do not have any carbon-carbon double bonds or carbon-carbon triple bonds. 

The term "unsaturated," as used herein, pertains to compounds and/or groups 
which have at least one carbon-carbon double bond or carbon-carbon triple bond. 

10 The term "aliphatic," as used herein, pertains to compounds and/or groups which 
are linear or branched, but not cyclic (also known as "acyclic" or "open-chain" 
groups). 

The term "cyclic," as used herein, pertains to compounds and/or groups which 
15 have one ring, or two or more rings (e.g., spiro, fused, bridged). 

The term "ring," as used herein, pertains to a closed ring of from 3 to 10 
covalently linked atoms, more preferably 3 to 8 covalently linked atoms. 

20 The term "aromatic ring," as used herein, pertains to a closed ring of from 3 to 1 0 
covalently linked atoms, more preferably 5 to 8 covalently linked atoms, which ring 
is aromatic. 

The term "heterocyclic ring," as used herein, pertains to a closed ring of from 3 to 
25 1 0 covalently linked atoms, more preferably 3 to 8 covalently linked atoms, 
wherein at least one of the ring atoms is a multivalent ring heteroatom, for 
example, nitrogen, phosphorus, silicon, oxygen, and sulfur, though more 
commonly nitrogen, oxygen, and sulfur. 

30 The term "alicyclic," as used herein, pertains to compounds and/or groups which 
have one ring, or two or more rings (e.g., spiro, fused, bridged), wherein said 
ring(s) are not aromatic. 
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The term "aromatic," as used herein, pertains to compounds and/or groups which 
have one ring, or two or more rings (e.g., fused), wherein at least one of said 
ring(s) is aromatic. 

5 The term "heterocyclic," as used herein, pertains to cyclic compounds and/or 
groups which have one heterocyclic ring, or two or more heterocyclic rings (e.g., 
spiro, fused, bridged), wherein said ring(s) may be alicyclic or aromatic. 

The term "heteroaromatic," as used herein, pertains to cyclic compounds and/or 
10 groups which have one heterocyclic ring, or two or more heterocyclic rings (e.g., 
fused), wherein said ring(s) is aromatic. 

Substituents 

15 The phrase "optionally substituted," as used herein, pertains to a parent group 
which may be unsubstituted or which may be substituted. 

Unless otherwise specified, the term "substituted," as used herein, pertains to a 
parent group which bears one or more substituents. The term "substituent" is 
20 used herein in the conventional sense and refers to a chemical moiety which is 
covalently attached to, appended to, or if appropriate, fused to, a parent group. A 
wide variety of substituents are well known, and methods for their formation and 
introduction into a variety of parent groups are also well known. 

25 In one preferred embodiment, the substituent(s), often referred to herein as R, are 
independently selected from: halo; hydroxy; ether (e.g., C^alkoxy); formyl; acyl 
(e.g., Cwalkylacyl , C^oarylacyl); acylhalide; carboxy; ester; acyloxy; amido; 
acylamido; thioamido; tetrazolyl; amino; nitro; nitroso; azido; cyano; isocyano; 
cyanato; isocyanato; thiocyano; isothiocyano; sulfhydryl; thioether (e.g., 

30 d-yalkylthio); sulfonic acid; sulfonate; sulfone; sulfonyloxy; sulfinyloxy; sulfamino; 
sulfonamino; sulfmamino; sulfamyl; sulfonamido; Ci- 7 alkyl (including, e.g., 
Cwhaloalkyl, Cwhydroxyalkyl, C V7 carboxyalkyl, Ci. 7 aminoalkyl, Cs-aoaryl- 
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Cv 7 alkyl); Cg-zoheterocyclyl; or Cwoaryl (including, e.g., C^ocarboaryl, 
C^oheteroaryl, Ci. 7 alkyl-C 5 .2oaryl and Cs-aohaloaryl)). 

In one preferred embodiment, the substituent(s), often referred to herein as R, are 
5 Independently selected from: 
-F, -CI, -Br, and -I; 
-OH; 

-OMe, -OEt, -0(tBu), and -OCH 2 Ph; 
-SH; 

10 -SMe, -SEt, -S(tBu), and -SCH 2 Ph; 
-C(=0)H; 

-C(=0)Me, -C(=0)Et, -C(=0)(tBu), and -C(=0)Ph; 
-C(=0)OH; 

-C(=0)OMe, -C(=0)OEt, and -C(=0)0(tBu); 
1 5 -C(=0)NH 2 , -C(=0)NHMe, -C(=0)NMe 2 , and -C(=0)NHEt; 

-NHC(=0)Me, -NHC(=0)Et, -NHC(=0)Ph, succinimidyl, and maleimidyl; 

-NH 2> -NHMe, -NHEt, -NH(iPr), -NH(nPr), -NMe 2 , -NEt 2 , -N(iPr) 2 , -N(nPr) 2 , 

-N(nBu) 2 , and -N(tBu) 2 ; 

-CN; 
20 -N0 2 ; 

-Me, -Et, -nPr, -iPr, -nBu, -tBu; 

-CF 3| -CHF 2 , -CH 2 F, -CCI 3 , -CBr 3 , -CH 2 CH 2 F, -CH 2 CHF 2 , and -CH 2 CF 3 ; 
-OCF 3 , -OCHF 2 , -OCH 2 F, -OCCI3, -OCBr 3 , -OCH 2 CH 2 F, -OCH 2 CHF 2 , and 

-och 2 cf 3 ; 

25 -CH 2 OH, -CH 2 CH 2 OH, and -CH(OH)CH 2 OH; 

-CH 2 NH 2 ,-CH 2 CH 2 NH 2 , and -CH 2 CH 2 NMe 2 ; and, 
optionally substituted phenyl. 

In one preferred embodiment, the substituent(s), often referred to herein as R, a 
30 independently selected from: -F, -CI, -Br, -I, -OH, -OMe, -OEt, -SH, -SMe, -SEt, 
-C(=0)Me, -C(=O)0H, -C(=0)OMe, -CONH 2 , -CONHMe, -NH 2 , -NMe 2 , -HEXz, 
-N(nPr) 2 , -N(iPr) 2 , -CN, -N0 2 , -Me, -Et, -CF 3 , -OCF3, -CH 2 OH, -CH 2 CH 2 OH, 
-CH 2 NH 2 , -CH 2 CH 2 NH 2 , and -Ph. 
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In one preferred embodiment, the substituent(s), often referred to herein as R, are 
independently selected from: hydroxy; ether (e.g., C^alkoxy); ester; amido; 
amino; and, Chalky! (including, e.g., C^haloalkyl. Ci- 7 hydroxyalkyl, 
5 Ci-ycarboxyalkyl, Ci- 7 aminoalkyl. C5-2oaryl-Ci- 7 alkyl)- 

In one preferred embodiment, the substituent(s), often referred to herein as R, are 

independently selected from: 

-OH; 

10 -OMe, -OEt, -0(tBu), and -OCH 2 Ph; 

-C(=0)OMe, -C(=0)OEt, and -C(=0)0(tBu); 

-C(=0)NH 2 , -C(=0)NHMe, -C(=0)NMe 2 , and -C(=0)NHEt; 

-NH 2 , -NHMe, -NHEt, -NH(iPr), -NH(nPr), -NMe 2 , -NEt 2 , -N(iPr) 2 , -N(nPr) 2 , 

-N(nBu) 2 , and -N(tBu) 2 ; 
1 5 -Me, -Et, -nPr, -iPr, -nBu, -tBu; 

-CF 3) -CHF 2 , -CH 2 F, -CCI 3 , -CBr 3 , -CH 2 CH 2 F, -CH 2 CHF 2 , and -CH 2 CF 3 ; 

-CH 2 OH, -CH 2 CH 2 OH, and -CH(OH)CH 2 OH; and, 

-CH 2 NH 2 ,-CH 2 CH 2 NH 2 , and -CH 2 CH 2 NMe 2 . 

20 The substituents are described in more detail below. 

Cwalkyl: The term a Ci. 7 a\\^\," as used herein, pertains to a monovalent moiety 
obtained by removing a hydrogen atom from a d-yhydrocarbon compound having 
from 1 to 7 carbon atoms, which may be aliphatic or alicyclic, or a combination 
25 thereof, and which may be saturated, partially unsaturated, or fully unsaturated. 

Examples of (unsubstituted) saturated linear Ci- 7 alkyl groups include, but are not 
limited to, methyl, ethyl, n-propyl, n-butyl, and n-pentyl (amyl). 

30 Examples of (unsubstituted) saturated branched Cwalkyl groups include, but are 
not limited to, iso-propyl, iso-butyl, sec-butyl, tert-butyl, and neo^pentyl. 
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Examples of saturated alicyclic (also carbocyclic) Ci- 7 alkyl groups (also referred to 
as "Ca-Tcycloalkyr groups) include, but are not limited to, unsubstituted groups 
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and norbornane, as well 
as substituted groups (e.g., groups which comprise such groups), such as 
methylcyclopropyl, dimethylcyclopropyl, methylcyclobutyl, dimethylcyclobutyl, 
methylcyclopentyl, dimethylcyclopentyl, methylcyclohexyl, dimethylcyclohexyl, 
cyclopropylmethyl and cyclohexylmethyl. 

Examples of (unsubstituted) unsaturated d. 7 alkyl groups which have one or more 
carbon-carbon double bonds (also referred to as "Ca-Talkenyl" groups) include, but 
are not limited to, ethenyl (vinyl, -CH=CH 2 ), 2-propenyl (allyl, -CH-CH=CH 2 ), 
isopropenyl (-C(CH 3 )=CH 2 ), butenyl, pentenyl, and hexenyl. 

Examples of (unsubstituted) unsaturated d.yalkyl groups which have one or more 
carbon-carbon triple bonds (also referred to as "Cz-yalkynyl" groups) include, but 
are not limited to, ethynyl (ethinyl) and 2-propynyl (propargyl). 

Examples of unsaturated alicyclic (also carbocyclic) Cwalkyl groups which have 
one or more carbon-carbon double bonds (also referred to as "Ca-Tcycloalkenyl" 
groups) include, but are not limited to, unsubstituted groups such as 
cyclopropenyl, cyclobutenyl, cyclopentenyl, and cyclohexenyl, as well as 
substituted groups (e.g., groups which comprise such groups) such as 
cyclopropenylmethyl and cyclohexenylmethyl. 

i Additional examples of substituted Cs-Tcycloalkyl groups include, but are not 
limited to, those with one or more other rings fused thereto, for example, those 
derived from: indene (C 9 ), indan (2,3-dihydro-1 H-indene) (C 9 ), tetraline (1,2,3,4- 
tetrahydronaphthalene (C 10 ), adamantane (C10), decalin (decahydronaphthalene) 
(C12), fluorene (C13), phenalene (C13). For example, 2H-inden-2-yl is a 

) Cscycloalkyl group with a substituent (phenyl) fused thereto. 

C^oheterocyclyl: The term "Ca-aoheterocyclyl," as used herein, pertains to a 
monovalent moiety obtained by removing a hydrogen atom from a ring atom of a 
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C3-2oheterocyclic compound, said compound having one ring, or two or more rings 
(e.g., spiro, fused, bridged), and having from 3 to 20 ring atoms, of which from 1 
to 10 are ring heteroatoms, and wherein at least one of said ring(s) is a 
heterocyclic ring. Preferably, each ring has from 3 to 7 ring atoms, of which from 
5 1 to 4 are ring heteroatoms. 

In this context, the prefixes (e.g., C3-20, C3-7, C 5 . 6 , etc.) denote the number of ring 
atoms, or range of number of ring atoms, whether carbon atoms or heteroatoms. 
For example, the term "C^heterocyclyl," as used herein, pertains to a 
10 heterocyclyl group having 5 or 6 ring atoms. Examples of groups of heterocyclyl 
groups include C^oheterocyclyl, C 3 . 7 heterocyclyl, Cs-yheterocyclyl. 

Examples of (non-aromatic) monocyclic heterocyclyl groups include, but are not 
limited to, those derived from: 

15 

Nv aziridine (C 3 ), azetidine (C 4 ), pyrrolidine (tetrahydropyrrole) (C 5 ), pyrroline 
(e.g., 3-pyrroline, 2,5-dihydropyrrole) (C 5 ), 2H-pyrrole or 3H-pyrrole (isopyrrole, 
isoazole) (C 5 ), piperidine (C 6 ), dihydropyridine (C 6 ), tetrahydropyridine (C e ), 
azepine (C 7 ); 

20 

O1: oxirane (C 3 ), oxetane (C 4 ), oxolane (tetrahydrofuran) (C 5 ), oxole 
(dihydrofuran) (C 5 ), oxane (tetrahydropyran) (C 6 ), dihydropyran (C 6 ), pyran (C 6 ), 
oxepin (C 7 ); 

25 Si: thiirane (C 3 ), thietane (C 4 ), thiolane (tetrahydrothiophene) (C 5 ), thiane 
(tetrahydrothiopyran) (C 6 ), thiepane (C 7 ); 

Q 2 : dioxolane (C 5 ), dioxane (C 6 ), and dioxepane (C 7 ); 

30 0 3 : trioxane (C 6 ); 

N 2 : imidazolidine (C 5 ), pyrazolidine (diazolidine) (C 5 ), imidazoline (C 5 ), pyrazoline 
(dihydropyrazole) (C 5 ), piperazine (C 6 ); 
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N,Oi: tetrahydrooxazole (C 5 ), dihydrooxazole (C 5 ), tetrahydroisoxazole (C 5 ), 
dihydroisoxazole (C 5 ), morpholine (C 6 ), tetrahydrooxazine (C 6 ), dihydrooxazine 
(C 6 ), oxazine (C 6 ); 

NiSi: thiazoline (C 5 ), thiazolidine (C 5 ), thiomorpholine (C 6 ); 
N 2 Oi: oxadiazine (C 6 ); 

O1S1: oxathiole (C 5 ) and oxathiane (thioxane) (C 6 ); and, 
N1O1S1: oxathiazine (C 6 ). 

Examples of substituted (non-aromatic) monocyclic heterocyclyl groups include 
15 saccharides, in cyclic form, for example, furanoses (C 5 ), such as arabinofuranose, 
lyxofuranose, ribofuranose, and xylofuranse, and pyranoses (C 6 ), such as 
allopyranose, altropyranose, glucopyranose, mannopyranose, gulopyranose, 
idopyranose, galactopyranose, and talopyranose. 

20 Examples of heterocyclyl groups which are also heteroaryl groups are described 
below with aryl groups. 

C 520 aryl: The term "Cheryl," as used herein, pertains to a monovalent moiety 
obtained by removing a hydrogen atom from an aromatic ring atom of a 
25 C 5 20 aromatic compound, said compound having one ring, or two or more rings 
(e g fused), and having from 5 to 20 ring atoms, and wherein at least one of sa.d 
ring(s) is an aromatic ring. Preferably, each ring has from 5 to 7 ring atoms. 
,n this context, the prefixes (e.g., (W C5-7, etc.) denote the number of ring 
atoms or range of number of ring atoms, whether carbon atoms or heteroatoms. 
30 For example, the term "C^aryl,' as used herein, pertains to an aryl group having 
5 or 6 ring atoms. Examples of groups of aryl groups include C^aryl, C^aryl, 
Cs^aryl. 
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The ring atoms may be all carbon atoms, as in "carboaryl groups" (e.g., 
Cs-^carboaryl). 

Examples of carboaryl groups include, but are not limited to, those derived from 
benzene (i.e., phenyl) (C 6 ), naphthalene (do), azulene (C 10 ), anthracene (C 14 ), 
phenanthrene (C u ). naphthacene (C 18 ), and pyrene (C 16 ). 



Examples of aryl groups which comprise fused rings, at least one of which is an 
aromatic ring, include, but are not limited to, groups derived from indene (C 9 ), 
10 isoindene (C 9 ), and fluorene (Cn 3 )- 

Alternatively, the ring atoms may include one or more heteroatoms, including but 
not limited to oxygen, nitrogen, and sulfur, as in "heteroaryl groups." In this case, 
the group may conveniently be referred to as a "C 5 . 20 heteroaryl'' group, wherein 
15 -W denotes ring atoms, whether carbon atoms or heteroatoms. Preferably, 
each ring has from 5 to 7 ring atoms, of which from 0 to 4 are ring heteroatoms. 

Examples of monocyclic heteroaryi groups include, but are not limited to, those 

derived from: 
20 Ni: pyrrole (azole) (C 5 ), pyridine (azine) (C 6 ); 

Oi: furan (oxole) (C 5 ); 

Si: thiophene (thiole) (C 5 ); 

NiO,: oxazole (C 5 ), isoxazole (C 5 ), isoxazine (Ce); 

N 2 On: oxadiazole (furazan) (C 5 ); 
25 N3O1: oxatriazole (C 5 ); 

NiSi: thiazole (C 5 ), isothiazole (C 5 ); 

Na" imidazole (1 ,3-diazole) (C 5 ), pyrazole (1 ,2-diazole) (C 5 ), pyridazine 
(1,2-diazine) (C 6 ), pyrimidine (1 ,3-diazine) (C 6 ) (e.g., cytosine, thymine, uracil), 
pyrazine (1 ,4-diazine) (C 6 ); 
30 N 3 : triazole (C 5 ), triazine (C 6 ); and, 
N 4 : tetrazole (C 5 ). 
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Examples of heterocyclic groups (some of which are also heteroaryl groups) 
which comprise fused rings, include, but are not limited to: 

^heterocyclic groups (with 2 fused rings) derived from benzofuran (Oi), 
isobenzofuran (O,), indole (Ni). isoindole (Ni), purine (N 4 ) (e.g., adenine, 
guanine), benzimidazole (N 2 ), benzoxazole (N^), benzisoxazole (N,Oi). 
benzodioxole (O z ), benzofurazan (Nrf),), benzotriazole (N 3 ), benzothiofuran (8,). 
benzothiazole (N1S1), benzothiadiazole (N 2 S); 

Cioheterocyclic groups (with 2 fused rings) derived from benzodioxan (0 2 ), 
quinoline (N,), isoquinoline (Ni). benzoxazine (N1O1). benzodiazine (N 2 ), 
pyridopyridine (N 2 ), quinoxaline (N 2 ), quinazoline (N 2 ); 

C 13 heterocyclic groups (with 3 fused rings) derived from carbazole (Ni), 
dibenzofuran (d), dibenzothiophene (S n ); and, 

Cuheterocyclic groups (with 3 fused rings) derived from acridine (Nn), 
xanthene (Oi), phenoxathiin (O1S1). phenazine (N 2 ), phenoxazine (N n Oi), 
phenothiazine (N1S1), thianthrene (S 2 ), phenanthridine (NO, phenanthroline (N 2 ), 
phenazine (N 2 ). 

Heterocyclic groups (including heteroaryl groups) which have a nitrogen ring atom 
in the form of an -NH- group may be N-substituted, that is, as -NR-. For example, 
) pyrrole may be N-methyl substituted, to give N-methypyrrole. Examples of N- 
substitutents include, but are not limited to d-yalkyl, (Wieterocydyl, Cwoaryl, 
and acyl groups. 

Heterocyclic groups (including heteroaryl groups) which have a nitrogen ring atom 
5 in the form of an -N= group may be substituted in the form of an N-oxide, that is, 
as -N(-»0)= (also denoted -N + (->0». For example, quinoline may be 
substituted to give quinoline N-oxide; pyridine to give pyridine N-oxide; 
benzofurazan to give benzofurazan N-oxide (also known as benzofuroxan). 

JO Cyclic groups may additionally bear one or more oxo (=0) groups on ring carbon 
atoms. Monocyclic examples of such groups include, but are not limited to, those 
derived from: 
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C 5 : cyclopentanone, cyclopentenone, cyclopentadienone; 
C 6 : cyclohexanone, cyclohexenone, cyclohexadienone; 
Oi: furanone (C 5 ), pyrone (C 6 ); 

Ni: pyrrolidone (pyrrolidine) (C 5 ), piperidinone (piperidone) (C 8 ), piperidinedione 
5 (Ce); 

N 2 : imidazolidone (imidazolidinone) (C 5 ), pyrazolone (pyrazolinone) (C 5 ), 
piperazinone (C 6 ), piperazinedione (C 6 ), pyridazinone (C 6 ), pyrimidinone (C 6 ) 
(e.g., cytosine), pyrimidinedione (C 6 ) (e.g., thymine, uracil), barbituric acid (C 6 ); 
N1S1: thiazolone (C 5 ), isothiazolone (C 5 ); 
10 N1O1: oxazolinone (C 5 ). 

Polycyclic examples of such groups include, but are not limited to, those derived 
from: 

Cg: indenedione; 
15 N n : oxindole (C 9 ); 

d: benzopyrone (e.g., coumarin, isocoumarin, chromone) (C i0 ); 

N1O1: benzoxazolinone (C 9 ), benzoxazolinone (C10); 

N 2 : quinazolinedione (C10); 

N 4 : purinone (C 9 ) (e.g., guanine). 

20 

Still more examples of cyclic groups which bear one or more oxo (=0) groups on 
ring carbon atoms include, but are not limited to, those derived from: 

cyclic anhydrides (-C(=0)-0-C(=0)- in a ring), including but not limited to 
maleic anhydride (C 5 ), succinic anhydride (C 5 ), and glutaric anhydride (C 6 ); 
25 cyclic carbonates (-O-C(=O)-0- in a ring), such as ethylene carbonate (C 5 ) 

and 1 ,2-propylene carbonate (C5); 

imides (-C(=0)-NR-C(=0)- in a ring), including but not limited to, 
succinimide (C 5 ), maleimide (C 5 ), phthalimide, and glutarimide (C 6 ); 

lactones (cyclic esters, -OC(=0)- in a ring), including, but not limited to, 
30 (3-propiolactone, y-butyrolactone, 5-valerolactone (2-piperidone), and 
e-caprolactone; 
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lactams (cyclic amides, -NR-C(=0)- in a ring), including, but not limited to, 
p-propiolactam (C 4 ), ybutyrolactam (2-pyrrolidone) (C 5 ), 5-valerolactam (C 6 ), and 
E-caprolactam (C 7 ); 

cyclic carbamates (-0-C(=0)-NR- in a ring), such as 2-oxazolidone (C 5 ); 
5 cyclic ureas (-NR-C(=0)-NR- in a ring), such as 2-imidazolidone (C 5 ) and 

pyrimidine-2,4-dione (e.g., thymine, uracil) (C 6 ). 

The above Chalky!, CWieterocyclyl, and C 5 . 2 oaryl groups, whether alone or part 
of another substituent, may themselves optionally be substituted with one or more 
10 groups selected f rom themselves and the additional substituents listed below. 

Hydrogen: -H. Note that if the substituent at a particular position is hydrogen, it 
may be convenient to refer to the compound as being "unsubstituted" at that 
position. 



15 



Halo: -F, -CI, -Br, and -I. 



Hydroxy: -OH. 



20 Ether: -OR. wherein R is an ether substituent, for example, a Ci- 7 alkyl group (also 
referred to as a C^alkoxy group, discussed below), a C^oheterocyclyl group 
(also referred to as a C^ohetercyclyloxy group), or a C^aryl group (also referred 
to as a C 5 -2oaryloxy group), preferably a d- 7 alkyl group. 

25 Cwalkoxy: -OR, wherein R is a Chalky! group. Examples of C^alkoxy groups 
include, but are not limited to, -OCH 3 (methoxy), -OCH 2 CH 3 (ethoxy) and 
-OC(CH 3 ) 3 (tert-butoxy). 

Oxo (keto, -one): =0. Examples of cyclic compounds and/or groups having, as a 
30 substituent, an oxo group (=0) include, but are not limited to, carbocyclics such as 
cyclopentanone and cyclohexanone; heterocyclics, such as pyrone, pyrrolidone, 
pyrazolone, pyrazolone, piperidone, piperidinedione, piperazinedione, and 
imidazolidone; cyclic anhydrides, including but not limited to maleic anhydride and 
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succinic anhydride; cyclic carbonates, such as propylene carbonate; imides, 
including but not limited to, succinimide and maleimide; lactones (cyclic esters, 
-0-C(=0)- in a ring), including, but not limited to, p-propiolactone, y-butyrolactone, 
5-valerolactone, and e-caprolactone; and lactams (cyclic amides, -NH-C(=0)- in a 
5 ring), including, but not limited to, p-propiolactam, y-butyrolactam, 5-valerolactam, 
and e-caprolactam. 

Imino (imine): =NR, wherein R is an imino substituent, for example, hydrogen, 
d.yalkyl group, a C^oheterocyclyl group, or a C^aryl group, preferably 
10 hydrogen or a Chalky! group. Examples of imino groups include, but are not 
limited to, =NH, =NMe, =NEt, and =NPh. 

Formyl (carbaldehyde, carboxaldehyde): -C(=0)H. 

1 5 Acyl (keto): -C(=0)R, wherein R is an acyl substituent, for example, a Chalky! 
group (also referred to as Cwalkylacyl or C^alkanoyl), a C^oheterocyclyl group 
(also referred to as C^oheterocyclylacyl), or a C^oaryl group (also referred to as 
C 5 . 2 oarylacyl), preferably a d.yalkyi group. Examples of acyl groups include, but 
are not limited to, -C(=0)CH 3 (acetyl), -C(=0)CH 2 CH 3 (propionyl), -C(=0)C(CH 3 ) 3 

20 (butyryl), and -C(=0)Ph (benzoyl, phenone). 

Acylhalide (haloformyl, halocarbonyl): -C(=0)X, wherein X is -F, -CI, -Br, or -I, 
preferably -CI, -Br, or -I. 

25 Carboxy (carboxylic acid): -COOH. 

Ester (carboxylate, carboxylic acid ester, oxycarbonyl): -C(=0)OR, wherein R is 
an ester substituent, for example, a Ci- 7 alkyl group, a Wieterocyclyl group, or a 
Cwoaryl group, preferably a Ci- 7 alkyl group. Examples of ester groups include, 
30 but are not limited to, -C(=0)OCH 3 , -C(=0)OCH 2 CH 3 , -C(=0)OC(CH 3 ) 3 , and - 
C(=Q)OPh. 
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Acyloxy (reverse ester): -OC(=0)R, wherein R is an acyloxy substituent, for 
example, a Ci- 7 alkyl group, a C 3 . 20 heterocyclyl group, or a Cs-zoaryl group, 
preferably a Chalky! group. Examples of acyloxy groups include, but are not 
limited to, -OC(=0)CH 3 (acetoxy), -OC(=0)CH 2 CH 3 , -OC(=0)C(CH 3 ) 3 , 
-OC(=0)Ph, and -OC(=0)CH 2 Ph. 

Amido (carbamoyl, carbamyl, aminocarbonyl, carboxamide): -C(=0)NR 1 R 2 , 
wherein R 1 and R 2 are independently amino substituents, as defined for amino 
groups. Examples of amido groups include, but are not limited to, -C(=0)NH 2 , 
-C(=0)NHCH 3 , -C(=0)NH(CH 3 ) 2 , -C(=0)NHCH 2 CH 3 , and -C(=0)N(CH 2 CH 3 ) 2 , as 
well as amido groups in which R 1 and R 2 , together with the nitrogen atom to which 
they are attached, form a heterocyclic structure as in, for example, 
piperidinocarbonyl, morpholinocarbonyl, thiomorpholinocarbonyl, and 
piperazinocarbonyl. 

Acylamido (acylamino): -NR 1 C(=0)R 2 , wherein R 1 is an amide substituent, for 
example, a Ci- 7 alkyl group, a C 3 .2oheterocyclyl group, or a Cs-zoaryl group, 
preferably a Chalky! group, and R 2 is an acyl substituent, for example, a d-yalkyl 
group, a C^oheterocyclyl group, or a C5- 2 oaryl group, preferably a Cwalkyl group. 
) Examples of acylamido groups include, but are not limited to, -NHC(=0)CH 3 , 
-NHC(=0)CH 2 CH 3 , and -NHC(=0)Ph. R 1 and R 2 may together form a cyclic 
structure, as in, for example, for example, succinimidyl, maleimidyl, and 
phthalimidyl: 



I 

O 



i i 

succinimidyl maleimidyl phthalimidyl 

Thioamido (thiocarbamyl): -C(=S)NR 1 R 2 , wherein R 1 and R 2 are independently 
amino substituents, as defined for amino groups. Examples of amido groups 
include, but are not limited to, -C(=S)NH 2 , -C(=S)NHCH 3 , -C(=S)NH(CH 3 ) 2 , and 
-C(=S)NHCH 2 CH 3 . 



Copied from i 0522823 on 02/25/2008 



WO 02/26703 




IT/GB01/04327 



-58- 



Tetrazolyl: a five membered aromatic ring having four nitrogen atoms and one 
carbon atom, 

5 

Amino: -NR 1 R 2 , wherein R 1 and R 2 are independently amino substituents, for 
example, hydrogen, a d. 7 alkyl group (also referred to as Ci- 7 alkylamino or di- 
d-yalkylamino), a C 3 . 2 oheterocyclyl group, or a Cwoaryl group, preferably H or { 
Ci- 7 alkyl group, or, in the case of a "cyclic" amino group, R 1 and R 2 , taken 
1 0 together with the nitrogen atom to which they are attached, form a heterocyclic 
ring having from 4 to 8 ring atoms. Examples of amino groups include, but are 
limited to, -NHa. -NHCH3, -NHCH(CH 3 ) 2 . -N(CH 3 ) 2 , -N(CH 2 CH 3 ) 2 , and -NHPh. 
Examples of cyclic amino groups include, but are not limited to, aziridino, 
azetidino, piperidino, piperazino, morpholino, and thiomorpholino. 

15 

Nitro: -N0 2 . 
Nitroso: -NO. 
20 Azido: -N 3 . 

Cyano (nitrile, carbonitrile): -CN. 

Isocyano: -NC. 

25 

Cyanato: -OCN. 
Isocyanato: -NCO. 
30 Thiocyano (thiocyanato): -SCN. 

Isothiocyano (isothiocyanato): -NCS. 
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Sulfhydryl (thiol, mercapto): -SH. 

Thioether (sulfide): -SR, wherein R is a thioether substituent, for example, a 
Cwalkyl group (also referred to as a Cv 7 alkylthio group), a C^heterocyclyl 
group, or a C 5 - 2 oaryl group, preferably a Chalky! group. Examples of d-yalkylthio 
groups include, but are not limited to, -SCH 3 and -SCH 2 CH 3 . 



Sulfonic acid (sulfo): -S(=0) 2 OH. 

Sulfonate (sulfonic acid ester): -S(=O) 2 0R, wherein R is a sulfonate substituent, 
for example, a Chalky! group, a C^oheterocyclyl group, or a Cs-zoaryl group, 
preferably a Cwalkyl group. Examples of sulfonate groups include, but are not 
limited to, -S(=0) 2 OCH 3 and -S(=0) 2 OCH 2 CH 3 . 

Sulfone (sulfonyl): -S(=0) 2 R, wherein R is a sulfone substituent, for example, a 
Cwalkyl group, a C^oheterocyclyl group, or a Cs-zoaryl group, preferably a 
Ci- 7 alkyl group. Examples of sulfone groups include, but are not limited to, 
-S(=0) 2 CH 3 (methanesulfonyl, mesyl), -S(=0) 2 CF 3 , -S(=0) 2 CH 2 CH 3 , and 4- 
methylphenylsulfonyl (tosyl). 

Sulfonyloxy: -OS(=0) 2 R, wherein R is a sulfonyloxy substituent, for example, a 
Ci- 7 alkyl group, a C 3 . 20 heterocyclyl group, or a Cs-^aryl group, preferably a 
Ci- 7 alkyl group. Examples of sulfonyloxy groups include, but are not limited to, 
i -OS(=0) 2 CH 3 and -OS(=0) 2 CH 2 CH 3 . 

Sulfinyloxy: -OS(=0)R, wherein R is a sulfinyloxy substituent, for example, a 
Ci- 7 alkyl group, a C 3 . 20 heterocyclyl group, or a C^oaryl group, preferably a 
Ci- 7 alkyl group. Examples of sulfinyloxy groups include, but are not limited to, 
D -OS(=0)CH 3 and -OS(=0)CH 2 CH 3 . 
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Sulfamino: -NR 1 S(=O) 2 0H, wherein R 1 is an amino substituent, as defined for 
amino groups. Examples of sulfamino groups include, but are not limited to, 
-NHS(=0) 2 OH and -N(CH 3 )S(=0) 2 OH. 

5 Sulfonamino: -NR 1 S(=0) 2 R, wherein R 1 is an amino substituent, as defined for 
amino groups, and R is a sulfonamino substituent, for example, a Chalky! group, 
a C3- 20 heterocyclyl group, or a Cwoaryl group, preferably a C^alkyl group. 
Examples of sulfonamino groups include, but are not limited to, -NHS(=0) 2 CH 3 
and -N(CH 3 )S(=0) 2 C 6 H 5 . 

10 

Sulfinamino: -NR 1 S(=0)R, wherein R 1 is an amino substituent, as defined for 
amino groups, and R is a sulfinamino substituent, for example, a Chalky! group, a 
C3- 2 oheterocyclyl group, or a C 5 . 20 aryl group, preferably a Ci- 7 alkyl group. 
Examples of sulfinamino groups include, but are not limited to. -NHS(=0)CH 3 and 
15 -N(CH 3 )S(=0)C 6 H 5 . 

Sulfamyl: -S(=0)NR 1 R 2 , wherein R 1 and R 2 are independently amino substituents, 
as defined for amino groups. Examples of sulfamyl groups include, but are not 
limited to, -S(=0)NH 2 , -S(=0)NH(CH 3 ), -S(=0)N(CH 3 ) 2 , -S(=0)NH(CH 2 CH 3 ), 
20 -S(=0)N(CH 2 CH 3 ) 2 , and -S(=0)NHPh. 

Sulfonamide: -S(=0) 2 NR 1 R 2 , wherein R 1 and R 2 are independently amino 
substituents, as defined for amino groups. Examples of sulfonamido groups 
include, but are not limited to, -S(=0) 2 NH 2 , -S(=0) 2 NH(CH 3 ), -S(=0) 2 N(CH 3 ) 2 , 
25 -S(=0) 2 NH(CH 2 CH 3 ), -S(=0) 2 N(CH 2 CH 3 ) 2 , and -S(=0) 2 NHPh. 

As mentioned above, a Ci- 7 alkyl group may be substituted with, for example, 
hydroxy (also referred to as a C^hydroxyalkyl group), Ci- 7 alkoxy (also referred to 
as a d-yalkoxyalkyl group), amino (also referred to as a Ci- 7 aminoalkyl group), 
30 halo (also referred to as a Ci- 7 haloalkyl group), carboxy (also referred to as a 
Cwcarboxyalkyl group), and Cs-zoaryl (also referred to as a C^oaryl-Cwalkyl 
group). 
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Similarly, a Cs^aryl group may be substituted with, for example, hydroxy (also 
referred to as a C^hydroxyaryl group), halo (also referred to as a Cs-aohaloaryl 
group), amino (also referred to as a C 5 - 2 oaminoaryl group, e.g., as in aniline), 
Cwalkyl (also referred to as a d-7alkyl-C 5 . 20 aryl group, e.g., as in toluene), and 
5 d-yalkoxy (also referred to as a d-yalkoxy-Cs-^aryl group, e.g., as in anisole). 

These and other specific examples of such substituted groups are also discussed 
below. 

I0 Ci. 7 haloalkyl group: The term "d- 7 haloalkyl group," as used herein, pertains to a 
Ci. 7 alkyl group in which at least one hydrogen atom (e.g., 1, 2, 3) has been 
replaced with a halogen atom (e.g., F, CI, Br, I). If more than one hydrogen atom 
has been replaced with a halogen atom, the halogen atoms may independently be 
the same or different. Every hydrogen atom may be replaced with a halogen 

1 5 atom, in which case the group may conveniently be referred to as a 

d- 7 perhaloalkyl group." Examples of d- 7 haloalkyl groups include, but are not 
limited to, -CF 3 , -CHF 2 , -CH 2 F, -CCI 3 , -CBr 3 , -CH 2 CH 2 F, -CH 2 CHF 2 , and -CH 2 CF 3 . 

C,. 7 hydroxyalkyl: The term "d-yhydroxyalkyl group," as used herein, pertains to a 
20 Cwalkyl group in which at least one hydrogen atom has been replaced with a 
hydroxy group. Examples of d-rhydroxyalkyl groups include, but are not limited 
to, -CH 2 OH,-CH 2 CH 2 OH, and -CH(OH)CH 2 OH. 

d.Tcarboxyalkyl: The term "d-ycarboxyalkyl group," as used herein, pertains to a 
25 d- 7 alkyl group in which at least one hydrogen atom has been replaced with a 
carboxy group. Examples of d- 7 carboxyalkyl groups include, but are not limited 
to, -CH 2 COOH and -CH 2 CH 2 COOH. 

d. 7 aminoalkyl: The term "d- 7 aminoalkyl group," as used herein, pertains to a 
30 d. 7 alkyl group in which at least one hydrogen atom has been replaced with an 
amino group. Examples of d. 7 aminoalkyl groups include, but are not limited to, 
-CH 2 NH 2 ,-CH 2 CH 2 NH 2 , and -CH 2 CH 2 N(CH 3 ) 2 . 



Copied from. .10522823 on 02/25/2008 



• PCT/GBOl/04327 

-62- 

C yalkyl-Cs-aoaryl: The term "d.yalkyl-C^oaryl," as used herein, describes certain 
C^aryl groups which have been substituted with a Cwalkyl group. Examples of 
such groups include, but are not limited to, tolyl (as in toluene), xylyl (as in 
xylene), mesityl (as in mesitylene), styryl (as in styrene), and cumenyl (as in 
5 cumene). 

C5. 20 aryl-C n . 7 alkyl: The term "C^oaryl-d-yalkyl," as used herein, describers 
certain Ci- 7 alkyl groups which have been substituted with a C 5 - 2 oaryl group. 
Examples of such groups include, but are not limited to, benzyl (phenylmethyl), 
1 o tolylmethyl, phenylethyl, and triphenylmethyl (trityl). 

C5- 20 haloaryl: The term "Cs-aohaloaryl," as used herein, describes certain C 5 -2oaryl 
groups which have been substituted with one or more halo groups. Examples of 
such groups include, but are not limited to, halophenyl (e.g., fluorophenyl, 
1 5 chlorophenyl, bromophenyl, or iodophenyl, whether ortho-, meta-, or para- 
substituted), dihalophenyl, trihalophenyi, tetrahalophenyl, and pentahalophenyi. 

Bidentate Su hstituents 

20 Some substituents are bidentate, that is, have two points for covalent attachment. 
For example, a bidentate group may be covalently bound to two different atoms 
on two different groups, thereby acting as a linker therebetween. Alternatively, a 
bidentate group may be covalently bound to two different atoms on the same 
group, thereby forming, together with the two atoms to which it is attached (and 
25 any intervening atoms, if present) a cyclic or ring structure. In this way, the 

bidentate substituent may give rise to a heterocyclic group/compound and/or an 
aromatic group/compound. Typically, the ring has from 3 to 8 ring atoms, which 
ring atoms are carbon or divalent heteroatoms (e.g., boron, silicon, nitrogen, 
phosphorus, oxygen, and sulfur, typically nitrogen, oxygen, and sulfur), and 
30 wherein the bonds between said ring atoms are single or double bonds, as 
permitted by the valencies of the ring atoms. Typically, the bidentate group is 
covalently bound to vicinal atoms, that is, adjacent atoms, in the parent group. 
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d-Talkylene: The term "Ci. 7 alkylene." as used herein, pertains to a bidentate 
moiety obtained by removing two hydrogen atoms, either both from the same 
carbon atom, or one from each of two different carbon atoms, of a 
Cwhydrocarbon compound having from 1 to 7 carbon atoms, which may be 
aliphatic or alicyclic, or a combination thereof, and which may be saturated, 
partially unsaturated, or fully unsaturated. 

Examples of linear saturated Ci- 7 alkylene groups include, but are not limited to, - 
(CH 2 )n- where n is an integer from 1 to 7, for example, -CH 2 - (methylene), - 
CH 2 CH 2 - (ethylene), -CH 2 CH 2 CH 2 - (propylene), and -CH 2 CH 2 CH 2 CH 2 - (butylene). 

Examples of branched saturated Ci- 7 alkylene groups include, but are not limited 
to, -CH(CH 3 )-, -CH(CH 3 )CH 2 -, -CH(CH 3 )CH 2 CH 2 -, -CH(CH 3 )CH 2 CH 2 CH 2 -, 
-CH 2 CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )CH 2 CH 2 -, -CH(CH 2 CH 3 )-, -CH(CH 2 CH 3 )CH 2 -, 
and -CH 2 CH(CH 2 CH 3 )CH 2 -. 

Examples of linear partially unsaturated Ci- 7 alkylene groups include, but are not 
limited to, -CH=CH- (vinylene), -CH=CH-CH 2 -, -CH=CH-CH 2 -CH 2 -, - 
CH=CH-CH 2 -CH 2 -CH 2 -, -CH=CH-CH=CH-, -CH=CH-CH=CH-CH 2 -, -CH=CH- 
) CH=CH-CH 2 -CH 2 -, -CH=CH-CH 2 -CH=CH-, and -CH=CH-CH 2 -CH 2 -CH=CH-. 

Examples of branched partially unsaturated Ci- 7 alkylene groups Include, but are 
not limited to, -C(CH 3 )=CH-, -C(CH 3 )=CH-CH 2 -, and -CH=CH-CH(CH 3 )-. 

5 Examples of alicyclic saturated Ci- 7 alkylene groups include, but are not limited to, 
cyclopentylene (e.g., cyclopent-1 ,3-ylene), and cyclohexylene (e.g., cyclohex-1 ,4- 
ylene). 

Examples of alicyclic partially unsaturated Ci- 7 alkylene groups include, but are not 
30 limited to, cyclopentenylene (e.g., 4-cyclopenten-1 ,3-ylene), cyclohexenylene 
(e.g., 2-cyclohexen-1,4-ylene, 3-cyclohexen-1 ,2-ylene, 2,5-cyclohexadien-1 ,4- 
ylene). 
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C 5 . 20 arylene: The term "Cs-aoarylene," as used herein, pertains to a bidentate 
moiety obtained by removing two hydrogen atoms, one from each of two different 
ring atoms of a Chromatic compound, said compound having one ring, or two 
or more rings (e.g., fused), and having from 5 to 20 ring atoms, and wherein at 
least one of said ring(s) is an aromatic ring. Preferably, each ring has from 5 to 7 
ring atoms. 

The ring atoms may be all carbon atoms, as in "carboarylene groups," in which 
case the group may conveniently be referred to as a "Cs-aocarboarylene" group. 

Alternatively, the ring atoms may include one or more heteroatoms, including but 
not limited to oxygen, nitrogen, and sulfur, as in "heteroarylene groups." In this 
case, the group may conveniently be referred to as a "C 5 . 2 oheteroarylene" group, 
wherein "C 5 . 2 o" denotes ring atoms, whether carbon atoms or heteroatoms. 
Preferably, each ring has from 5 to 7 ring atoms, of which from 0 to 4 are ring 
heteroatoms. 

Examples of Cwoarylene groups which do not have ring heteroatoms 
(i.e., Cwocarboarylene groups) include, but are not limited to, those derived from 
) benzene (i.e., phenyl) (C 6 ), naphthalene (Cio), anthracene (C 14 ), phenanthrene 
(Ci 4 ), and pyrene (Cie)- 

Examples of C^oheteroarylene groups include, but are not limited to, 
C 5 heteroarylene groups derived from furan (oxole), thiophene (thiole), pyrrole 
(azole), imidazole (1,3-diazoie), pyrazole (1 ,2-diazole), triazole, oxazole, 
5 isoxazole, thiazole, isothiazole, oxadiazole, and oxatriazole; and C 6 heteroarylene 
groups derived from isoxazine, pyridine (azine), pyridazine (1 ,2-diazine), 
pyrimidine (1 ,3-diazine; e.g., cytosine, thymine, uracil), pyrazine (1,4-diazine), 
triazine, tetrazole, and oxadiazole (furazan). 



30 



Cs-zoArylene-Cwalkylene: The term "C^oarylene-d-Talkylene," as used herein, 
pertains to a bidentate moiety comprising a Cwoarylene moiety, -Arylene-, linked 
to a d-yalkylene moiety, -Alkylene-, that is, -Arylene-Alkylene-. 
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Examples of Cs-zoarylene-Cvyalkylene groups include, but are not limited to, 
phenylene-methylene, phenylene-ethylene, phenylene-propylene, and phenylene- 
ethenylene (also known as phenylene-vinylene). 

5 C 5 - 2 oAlkylene-Ci-7arylene: The term -C^oalkylene-Ci-yarylene," as used herein, 
pertains to a bidentate moiety comprising a C 5 -2oalkylene moiety, -Alkylene-, 
linked to a d-yarylene moiety, -Arylene-, that is, -Alkylene-Arylene-. 

Examples of Cs-aoalkylene-d-yarylene groups include, but are not limited to, 
10 methylene-phenylene, ethylene-phenylene, propylene-phenylene, and 
ethenylene-phenylene (also known as vinylene-phenylene). 

Included in the above are the well known ionic, salt, solvate (e.g., hydrate), and 
protected forms of these substituents. For example, a reference to carboxylic acid 
15 (-COOH) also includes carboxylate (-COO). Similarly, a reference to an amino 
group includes a salt, for example, a hydrochloride salt, of the amino group. A 
reference to a hydroxy! group also includes conventional protected forms of a 
hydroxyl group. Similarly, a reference to an amino group also includes 
conventional protected forms of an amino group. 

20 

Acronyms 

For convenience, many chemical moieties are represented herein using well 
known abbreviations, including but not limited to, methyl (Me), ethyl (Et), n-propyl 
25 (nPr), iso-propyl (iPr), n-butyl (nBu), tert-butyl (tBu), n-hexyl (nHex), cyclohexyl 
(cHex), phenyl (Ph), biphenyi (biPh), benzyl (Bn), naphthyl (naph), methoxy 
(MeO), ethoxy (EtO), benzoyl (Bz), and acetyl (Ac). 

For convenience, many chemical compounds are represented herein using well 
30 known abbreviations, including but not limited to, methanol (MeOH), ethanol 
(EtOH), iso-propanol (i-PrOH), methyl ethyl ketone (MEK), acetic acid (AcOH), 
dichloromethane (methylene chloride, DCM), trifluoroacetic acid (TFA), 
dimethylformamide (DMF), and tetrahydrofuran (THF). 
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l^~r C| salts, Hydrates. P rotected Forms, and Prodrugs 

A certain compound may exist in one or more particular geometric, optical, 
5 enantiomeric, diasteriomeric, epimeric, stereoisomeric, tautomeric, 

conformational, or anomeric forms, including but not limited to, cis- and trans- 
forms; E- and Z-forms; c-, t-, and r- forms; endo- and exo-forms; R-, S-, and 
meso-forms; D- and L-forms; (+) and (-) forms; keto-, enol-, and enolate-forms; 
syn- and anti-forms; synclinal- and anticlinal-forms; a- and (3-forms; axial and 
10 equatorial forms; boat-, chair-, twist-, envelope-, and halfchair-forms; and 

combinations thereof, hereinafter collectively referred to as "isomers" (or "isomeric 
forms"). 

Note that, except as discussed below for tautomeric forms, specifically excluded 
15 from the term "isomers," as used herein, are structural (or constitutional) isomers 
(i.e., isomers which differ in the connections between atoms rather than merely by 
the position of atoms in space). For example, a reference to a methoxy group, 
-OCH 3 , is not to be construed as a reference to its structural isomer, a 
hydroxymethyl group, -CH 2 OH. Similarly, a reference to ortho-chlorophenyl is not 
20 to be construed as a reference to its structural isomer, meta-chlorophenyl. 
However, a reference to a class of structures may well include structurally 
isomeric forms falling within that class (e.g., Chalky! includes n-propyl and iso- 
propyl; butyl includes n-, iso-, sec-, and tert-butyl; methoxyphenyl includes ortho-, 
meta-, and para-methoxyphenyl). 

25 

The above exclusion does not pertain to tautomeric forms, for example, keto-, 
enol-, and enolate-forms, as in, for example, the following tautomeric pairs: 
keto/enol (illustrated below), imine/enamine, amide/imino alcohol, 
amidine/amidine, nitroso/oxime, thioketone/enethiol, N-nitroso/hydroxyazo, and 
30 nitro/aci-nitro. 

h o v oh H* v ,0 
— c-c' c=c =^ c=c 

J \ / N H* / \ 
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Note that specifically included in the term "isomer" are compounds with one or 
more isotopic substitutions. For example, H may be in any isotopic form, including 
1 H, 2 H (D), and 3 H (T); C may be in any isotopic form, including 12 C, 13 C, and 1 C; 
O may be in any isotopic form, including 16 0 and 18 0; and the like. 

5 

Unless otherwise specified, a reference to a particular compound includes all such 
isomeric forms, including racemic and other mixtures thereof. Methods for the 
preparation (e.g., asymmetric synthesis) and separation (e.g., fractional 
crystallisation and chromatographic means) of such isomeric forms are either 
1 0 known in the art or are readily obtained by adapting the methods taught herein in 
a known manner. 

Unless otherwise specified, a reference to a particular compound also includes 
ionic, salt, solvate (e.g., hydrate), protected forms, and prodrugs thereof, for 
15 example, as discussed below. 

It may be convenient or desirable to prepare, purify, and/or handle a 
corresponding salt of the active compound, for example, a pharmaceutically- 
acceptable salt. Examples of pharmaceutical^ acceptable salts are discussed in 
20 Berge et al., 1 977, "Pharmaceutical^ Acceptable Salts," J. Pharm. Sci. , Vol. 66, 
pp. 1-19. 

For example, if the compound is anionic, or has a functional group which may be 
anionic (e.g., -COOH may be -COO ), then a salt may be formed with a suitable 
25 cation. Examples of suitable inorganic cations include, but are not limited to, alkali 
metal ions such as Na+ and K+, alkaline earth cations such as Ca 2+ and Mg 2+ , 
and other cations such as Al +3 . Examples of suitable organic cations include, but 
are not limited to, ammonium ion (i.e., NH 4 + ) and substituted ammonium ions 
(e.g., NH 3 R + , NH 2 R 2 + , NHfV, NlV). Examples of some suitable substituted 
30 ammonium ions are those derived from: ethylamine, diethylamine, 

ethylenediamine, ethanolamine, diethanolamine, piperazine. An example of a 
common quaternary ammonium ion is N(CH 3 )4 + . 
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If the compound is cationic, or has a functional group which may be cationic (e.g., 
-NH 2 may be -NH 3 + ), then a salt may be formed with a suitable anion. Examples 
of suitable inorganic anions include, but are not limited to, those derived from the 
following inorganic acids: hydrochloric, hydrobromic, hydroiodic, sulfuric, 
sulf urous, nitric, nitrous, phosphoric, and phosphorous. Examples of suitable 
organic anions include, but are not limited to, anions from the following organic 
acids: acetic, propionic, succinic, gycolic, stearic, lactic, malic, tartaric, citric, 
ascorbic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, 
sulfanilic, 2-acetyoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, 
ethanesulfonic, ethane disulfonic, oxalic, isethionic, and valeric. 

It may be convenient or desirable to prepare, purify, and/or handle a 
corresponding solvate of the active compound. The term "solvate" is used herein 
in the conventional sense to refer to a complex of solute (e.g., active compound, 
salt of active compound) and solvent. If the solvent is water, the solvate may be 
conveniently referred to as a hydrate, for example, a mono-hydrate, a di-hydrate, 
a tri-hydrate, etc. 

It may be convenient or desirable to prepare, purify, and/or handle the active 
) compound in a chemically protected form. The term "chemically protected form," 
as used herein, pertains to a compound in which one or more reactive functional 
groups are protected from undesirable chemical reactions, that is, are in the form 
of a protected or protecting group (also known as a masked or masking group). 
By protecting a reactive functional group, reactions involving other unprotected 
5 reactive functional groups can be performed, without affecting the protected 
group; the protecting group may be removed, usually in a subsequent step, 
without substantially affecting the remainder of the molecule. See, for example, 
Protective Grou p* in Organic Synthesis (T- Green and P. Wuts, Wiley, 1991), and 
PmtPntive Groups in Organic Synthesis (T. Green and P. Wuts; 3rd Edition; John 
JO Wiley and Sons, 1 999). 

For example, a hydroxy group may be protected as an ether (-OR) or an ester 
(-OC(=0)R), for example, as: a t-butyl ether; a benzyl, benzhydryl 
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(diphenylmethyl), ortrityl (triphenylmethyl) ether; a trimethylsilyl or 
t-butyldimethylsilyl ether; or an acetyl ester (-OC(=0)CH 3 , -OAc). 

For example, an aldehyde or ketone group may be protected as an acetal or ketal, 
5 respectively, in which the carbonyl group (>C=0) is converted to a diether 
(>C(OR) 2 ). by reaction with, for example, a primary alcohol. The aldehyde or 
ketone group is readily regenerated by hydrolysis using a large excess of water in 
the presence of acid. 

1 0 For example, an amine group may be protected, for example, as an amide 
(-NRCO-R) or a urethane (-NRCO-OR), for example, as: a methyl amide 
(-NHCO-CH3); a benzyloxy amide (-NHCO-OCH 2 C 6 H 5 , -NH-Cbz); as at-butoxy 
amide (-NHCO-OC(CH 3 ) 3 , -NH-Boc); a 2-biphenyl-2-propoxy amide 
(-NHCO-OC(CH 3 )2C 6 H 4 C 6 H 5 , -NH-Bpoc), as a 9-fluorenylmethoxy amide 

1 5 (-NH-Fmoc), as a 6-nitroveratryloxy amide (-NH-Nvoc), as a 

2-trimethylsilylethyloxy amide (-NH-Teoc), as a 2,2,2-trichloroethyloxy amide 
(-NH-Troc), as an allyloxy amide (-NH-Alloc), as a 2(-phenylsulfonyl)ethyloxy 
amide (-NH-Psec); or, in suitable cases (e.g., cyclic amines), as a nitroxide radical 
(>N-0). 

20 

For example, a carboxylic acid group may be protected as an ester or an amide, 
for example, as: a benzyl ester; a t-butyl ester; a methyl ester; or a methyl amide. 

For example, a thiol group may be protected as a thioether (-SR), for example, as: 
25 a benzyl thioether, an acetamidomethyl ether (-S-CH 2 NHC(=0)CH 3 ). 

It may be convenient or desirable to prepare, purify, and/or handle the active 
compound in the form of a prodrug. The term "prodrug," as used herein, pertains 
to a compound which, when metabolised, yields the desired active compound. 
30 Typically, the prodrug is inactive, or less active than the active compound, but 

may provide advantageous handling, administration, or metabolic properties. For 
example, some prodrugs are esters of the active compound; during metabolysis, 
the ester group is cleaved to yield the active drug. Also, some prodrugs are 
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activated enzymatically to yield the active compound, or a compound which, upon 
further chemical reaction, yields the active compound. For example, the prodrug 
may be a sugar derivative or other glycoside conjugate, or may be an amino acid 
ester derivative. 

Synthesis 

Several methods for the chemical synthesis of compounds of the present 
invention are described herein. These methods may be modified and/or adapted 
in known ways in order to facilitate the synthesis of additional compounds within 
the scope of the present invention. 

The compounds of the present invention may be prepared, for example, by the 
methods described herein, or by adapting these or other well known methods in 
well known ways. 

In one method, a suitable resin with pendant hydroxy groups is reacted with a 
suitable carboxylic acid or anhydride, to form a pendant group which is linked to 
the solid support via an ester group, and which has a terminal carboxylic acid 
group. The terminal carboxylic acid group is then reacted with a suitable aryl 
amine (e.g., NH 2 R), for example, an aniline, to give a terminal aryl amide. The 
resulting compound is then cleaved from the resin using hydroxylamine to give the 
desired carbamic acid. 

5 One example of this approach is illustrated below, wherein the resin is ArgoGelJ- 
OH resin, X is -O- or -S-, and the reaction conditions are as follows: (i) 
DCM/pyridine (1:1, v/v), DMAP, room temperature, 16 hours; (ii) NH 2 R, HOBT, 
TBTU, DIPEA, NMP, room temperature, 16 hours; and (Hi) 50% NH 2 OH, dioxane, 
room temperature, 48 hours. 

0 

Scheme 1 
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Additional methods for the synthesis of compounds of the present invention are 
illustrated below and are exemplified in the examples below. 

Scheme 2 




PX1 17443 
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The present invention provides active compounds which are capable of inhibiting 
HDAC (for example, inhibiting HDAC activity, inhibiting formation of HDAC 
complexes, inhibiting activity of HDAC complexes), as well as methods of 
inhibiting HDAC activity, comprising contacting a cell with an effective amount of 
1 0 an active compound, whether in vitro or in vivo. 

The term "active," as used herein, pertains to compounds which are capable of 
inhibiting HDAC activity, and specifically includes both compounds with intrinsic 
activity (drugs) as well as prodrugs of such compounds, which prodrugs may 
1 5 themselves exhibit little or no intrinsic activity. 

One of ordinary skill in the art is readily able to determine whether or not a 
candidate compound is active, that is, capable of inhibiting HDAC activity. For 
example, assays which may conveniently be used to assess the inhibition offered 
20 by a particular compound are described in the examples below. 
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For example, a sample of cells (e.g., from a tumour) may be grown in vitro and a 
candidate compound brought into contact with the cells, and the effect of the 
compound on those cells observed. As examples of "effect," the morphological 
status of the cells may be determined (e.g., alive or dead), or the expression 
levels of genes regulated by HDAC. Where the candidate compound is found to 
exert an influence on the cells, this may be used as a prognostic or diagnostic 
marker of the efficacy of the compound in methods of treating a patient carrying 
cells of the same type (e.g., the tumour or a tumour of the same cellular type). 

In one aspect, the present invention provides antiproliferative agents. The term 
"antiproliferative agent" as used herein, pertains to a compound which treats a 
proliferative condition (i.e., a compound which is useful in the treatment of a 
proliferative condition). ' 

The terms "cell proliferation," "proliferative condition," "proliferative disorder," and 
"proliferative disease," are used interchangeably herein and pertain to an 
unwanted or uncontrolled cellular proliferation of excessive or abnormal cells 
which is undesired, such as, neoplastic or hyperplastic growth, whether in vitro or 
In vivo. Examples of proliferative conditions include, but are not limited to, 
I pre-malignant and malignant cellular proliferation, including but not limited to, 
malignant neoplasms and tumours, cancers, leukemias, psoriasis, bone diseases, 
fibroproliferative disorders (e.g., of connective tissues), and atherosclerosis. Any 
type of cell may be treated, including but not limited to, lung, colon, breast, 
ovarian, prostate, liver, pancreas, brain, and skin. 

5 

Antiproliferative compounds of the present invention have application in the 
treatment of cancer, and so the present invention further provides anticancer 
agents. The term "anticancer agent" as used herein, pertains to a compound 
which treats a cancer (i.e., a compound which is useful in the treatment of a 
(0 cancer). The anti-cancer effect may arise through one or more mechanisms, 
including but not limited to, the regulation of cell proliferation, the inhibition of 
angiogenesis (the formation of new blood vessels), the inhibition of metastasis 
(the spread of a tumour from its origin), the inhibition of invasion (the spread of 
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tumour cells into neighbouring normal structures), or the promotion of apoptosis 
(programmed cell death). 

The compounds of the present invention may also be used in the treatment of 
5 conditions which are known to be mediated by HDAC, or which are known to be 
treated by HDAC inhibitors (such as, e.g., trichostatin A). Examples of such 
conditions include, but are not limited to, the following: 

Cancer (see, e.g., Vigushin et al., 2001). 

10 

Psoriasis (see, e.g., lavarone etal., 1999). 

Fibroproliferative disorders (e.g., liver fibrosis) (see, e.g., Niki et al., 1999; Cornell 
etal., 1998). 

Smooth muscle proliferative disorder (e.g., atherosclerosis, restenosis) (see, e.g., 
Kimura etal., 1994). 

Neurodegenative diseases (e.g., Alzheimer's, Parkinson's, Huntington's chorea, 
20 amyotropic lateral sclerosis, spinocerebellar degeneration) (see, e.g., Kuusisto et 
al., 2001). 

inflammatory disease (e.g., osteoarthritis, rheumatoid arthritis) (see, e.g., 
Dangond et al., 1998; Takahashi et al., 1996). 

Diseases involving angiogenesis (e.g., cancer, rheumatoid arthritis, psoriasis, 
diabetic retinopathy) (see, e.g., Kim et al., 2001). 

Haematopoietic disorders (e.g., anaemia, sickle cell anaemia, thalassaeimia) 
30 (see, e.g., McCaffrey et al., 1 997). 

Fungal infection (see, e.g., Bernstein et al., 2000; Tsuji et al., 1976). 
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Parasitic infection (e.g., malaria, trypanosomiasis, helminthiasis, protozoal 
infections (see, e.g., Andrews et al., 2000). 

Bacterial infection (see, e.g., Onishi et al., 1996). 

5 

Viral infection (see, e.g., Chang et al., 2000). 

Conditions treatable by immune modulation (e.g., multiple sclerosis, autoimmune 
diabetes, lupus, atopic dermatitis, allergies, asthma, allergic rhinitis, inflammatory 
10 bowel disease; and for improving grafting of transplants) (see, e.g., Dangond et 
al., 1998; Takahashi et al., 1996). 

The invention further provides active compounds for use in a method of treatment 
of the human or animal body. Such a method may comprise administering to 
1 5 such a subject a therapeutically-eff ective amount of an active compound, 
preferably in the form of a pharmaceutical composition. 

The term "treatment," as used herein in the context of treating a condition, 
pertains generally to treatment and therapy, whether of a human or an animal 
20 (e.g., in veterinary applications), in which some desired therapeutic effect is 

achieved, for example, the inhibition of the progress of the condition, and includes 
a reduction in the rate of progress, a halt in the rate of progress, amelioration of 
the condition, and cure of the condition. Treatment as a prophylactic measure is 
also included. 

The term "therapeutically-effective amount," as used herein, pertains to that 
amount of an active compound, or a material, composition or dosage from 
comprising an active compound, which is effective for producing some desired 
therapeutic effect, commensurate with a reasonable benefit/risk ratio. 

The term "treatment" includes combination treatments and therapies, in which two 
or more treatments or therapies are combined, for example, sequentially or 
simultaneously. Examples of treatments and therapies include, but are not limited 



25 



30 
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to chemotherapy (the administration of active agents, including, e.g., drugs, 
antibodies (e.g., as in immunotherapy), prodrugs (e.g., as in photodynamic 
therapy, GDEPT, ADEPT, etc.); surgery; radiation therapy; and gene therapy. 

5 The invention further provides the use of an active compound for the manufacture 
of a medicament, for example, for the treatment of a proliferative condition, as 
discussed above. 

The invention further provides the use of an active compound for the manufacture 
10 of a medicament, for example, for the treatment of conditions which are known to 
be mediated by HDAC, or which are known to be treated by HDAC inhibitors 
(such as, e.g., trichostatin A), as discussed above. 

The invention further provides a method for inhibiting HDAC in a cell comprising 
15 said cell with an effective amount of an active compound. 

The invention further provides a method of treatment of the human or animal 
body, the method comprising administering to a subject in need of treatment a 
therapeutically-effective amount of an active compound, preferably in the form of 
20 a pharmaceutical composition. 

Active compounds may also be used, as described above, in combination 
therapies, that is, in conjunction with other agents, for example, cytotoxic agents. 

25 Active compounds may also be used as part of an in vitro assay, for example, in 
order to determine whether a candidate host is likely to benefit from treatment with 
the compound in question. 

Active compounds may also be used as a standard, for example, in an assay, in 
30 order to identify other active compounds, other antiproliferative agents, etc. 

The compounds of the present invention may also be used in methods of 
improving protein production by cultured cells (see, e.g., Furukawa et al., 1998). 
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Rnu t QO m Administration 

The active compound or pharmaceutical composition comprising the active 
5 compound may be administered to a subject by any convenient route of 

administration, whether systemically/ peripherally or topically (i.e., at the srte of 
desired action). 

Routes of administration include, but are not limited to, oral (e.g. by ingestion); 
10 buccal; sublingual; transdermal (including, e.g., by a patch, plaster, etc.); 

transmuoosal (including, e.g., by a patch, plaster, etc.); intranasal (e.g., by nasal 
spray); ocular (e.g., by eyedrops); pulmonary (e.g., by inhalation or insu«la,,on 
therapy using, e.g., via an aerosol, e.g., through the mouth or nose); rectal e.g., 
by suppository or enema); vaginal (e.g., by pessary); parenteral, for example, by 
15 injection, including subcutaneous, Intradermal, intramuscular, intravenous, 

intraarterial, intracardiac, intrathecal, intraspinal, intracapsular, subcapsular. 

intraorbital. Intraperitoneal, intratracheal, subcuticular, intraarticular, subarachnoid, 

and intrasternal; by implant of a depot or reservoir, for example, subcutaneous* 

or intramuscularly. 

20 

Thfi Subject 

The subject may be a prokaryote (e.g., bacteria) or a eukaryote (e.g., protoctista. 
fungi, plants, animals). 

25 

The subject may be a protoctista, an alga, or a protozoan. 

The subject may be a plant, an angiosperm, a dicotyledon, a monocotyledon, a 
gymnosperm, a conifer, a ginkgo, a cycad, a fern, a horsetail, a clubmoss, a 
30 liverwort, or a moss. 

The subject may be an animal. 
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The subject may be a chordate, an invertebrate, an echinoderm (e.g., starfish, sea 
urchins, brittlestars), an arthropod, an annelid (segmented worms) (e.g., 
earthworms, lugworms, leeches), a mollusk (cephalopods (e.g., squids, octopi), 
pelecypods (e.g.. oysters, mussels, clams), gastropods (e.g., snails, slugs)), a 
5 nematode (round worms), a platyhelminthes (flatworms) (e.g., planarians, flukes, 
tapeworms), a cnidaria (e.g., jelly fish, sea anemones, corals), or a porifera (e.g., 
sponges). 

The subject may be an arthropod, an insect (e.g., beetles, butterflies, moths), a 
10 chilopoda (centipedes), a diplopoda (millipedes), a crustacean (e.g., shrimps, 
crabs, lobsters), or an arachnid (e.g., spiders, scorpions, mites). 

The subject may be a chordate, a vertebrate, a mammal, a bird, a reptile (e.g., 
snakes, lizards, crocodiles), an amphibian (e.g., frogs, toads), a bony fish (e.g., 
15 salmon, plaice, eel, lungfish), a cartilaginous fish (e.g., sharks, rays)', or a jawless 
fish (e.g., lampreys, hagfish). 

The subject may be a mammal, a placental mammal, a marsupial (e.g., kangaroo, 
wombat), a monotreme (e.g., duckbilled platypus), a rodent (e.g., a guinea pig, a 
20 hamster, a rat, a mouse), murine (e.g., a mouse), a lagomorph (e.g., a rabbit), 
avian (e.g., a bird), canine (e.g., a dog), feline (e.g., a cat), equine (e.g., a horse), 
porcine (e.g., a pig), ovine (e.g., a sheep), bovine (e.g., a cow), a primate, simian 
(e.g., a monkey or ape), a monkey (e.g., marmoset, baboon), an ape (e.g., gonlla, 
chimpanzee, orangutang, gibbon), or a human. 

25 

Furthermore, the subject may be any of its forms of development, for example, a 
spore, a seed, an egg, a larva, a pupa, or a foetus. 



In one preferred embodiment, the subject is a human. 



30 
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While it is possible for the active ingredient to be administered alone, it is 
preferable to present it as a pharmaceutical composition (e.g., formulation) 
comprising at least one active ingredient, as defined above, together with one or 
more pharmaceutical^ acceptable carriers, excipients, buffers, adjuvants, 
stabilisers, or other materials well known to those skilled in the art and optionally 
other therapeutic agents. 

Thus, the present invention further provides pharmaceutical compositions, as 
defined above, and methods of making a pharmaceutical composition comprising 
admixing at least one active ingredient, as defined above, together with one or 
more pharmaceutically acceptable carriers, excipients, buffers, adjuvants, 
stabilisers, or other materials, as described herein. 

The term "pharmaceutically acceptable" as used herein pertains to compounds, 
materials, compositions, and/or dosage forms which are, within the scope of 
sound medical judgement, suitable for use in contact with the tissues of a subject 
(e.g., human) without excessive toxicity, irritation, allergic response, or other 
) problem or complication, commensurate with a reasonable benefit/risk ratio. Each 
carrier, excipient, etc. must also be "acceptable" in the sense of being compatible 
with the other ingredients of the formulation. 

The formulations may conveniently be presented in unit dosage form and may be 
5 prepared by any methods well known in the art of pharmacy. Such methods 
include the step of bringing into association the active ingredient with the carrier 
which constitutes one or more accessory ingredients. In general, the formulations 
are prepared by uniformly and intimately bringing into association the active 
ingredient with liquid carriers or finely divided solid carriers or both, and then if 
30 necessary shaping the product. 

Formulations may be in the form of liquids, solutions, suspensions, emulsions, 
tablets, losenges, granules, powders, capsules, cachets, pills, ampoules, 
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suppositories, pessaries, ointments, gels, pastes, creams, sprays, foams, lotions,, 
oils, boluses, electuaries, or aerosols. 

Formulations suitable for oral administration (e.g., by ingestion) may be presented 
5 as discrete units such as capsules, cachets or tablets, each containing a 
predetermined amount of the active ingredient; as a powder or granules; as a 
solution or suspension in an aqueous or non-aqueous liquid; or as an oil-in-water 
liquid emulsion or a water-in-oil liquid emulsion; as a bolus; as an electuary; or as 
a paste. 

10 

A tablet may be made by compression or moulding, optionally with one or more 
accessory ingredients. Compressed tablets may be prepared by compressing in a 
suitable machine the active ingredient in a free-flowing form such as a powder or 
granules, optionally mixed with a binder (e.g., povidone, gelatin, 
15 hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative, disintegrant 
(e g sodium starch glycolate, cross-linked povidone, cross-linked sodium 
carboxymethyl cellulose), surface-active or dispersing agent. Moulded tablets 
may be made by moulding in a suitable machine a mixture of the powdered 
compound moistened with an inert liquid diluent. The tablets may optionally be 
20 coated or scored and may be formulated so as to provide slow or controlled 

release of the active ingredient therein using, for example, hydroxypropylmethyl 
cellulose in varying proportions to provide the desired release profile. Tablets 
may optionally be provided with an enteric coating, to provide release in parts of 
the gut other than the stomach. 

25 

Formulations suitable for topical administration (e.g., transdermal, intranasal, 
ocular, buccal, and sublingual) may be formulated as an ointment, cream, 
suspension, lotion, powder, solution, paste, gel, spray, aerosol, or oil. 
Alternatively, a formulation may comprise a patch or a dressing such as a 
30 bandage or adhesive plaster impregnated with active ingredients and optionally 
one or more excipients or diluents. 
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Formulations suitable for topical administration in the mouth include losenges 
comprising the active ingredient in a flavored basis, usually sucrose and acacia or 
tragacanth; pastilles comprising the active ingredient in an inert basis such as 
gelatin and glycerin, or sucrose and acacia; and mouthwashes comprising the 
active ingredient in a suitable liquid carrier. 

Formulations suitable for topical administration to the eye also include eye drops 
wherein the active ingredient is dissolved or suspended in a suitable carrier, 
especially an aqueous solvent for the active ingredient. 

Formulations suitable for nasal administration, wherein the carrier is a solid, 
include a coarse powder having a particle size, for example, in the range of about 
20 to about 500 microns which is administered in the manner in which snuff » 
taken i.e., by rapid inhalation through the nasal passage from a container of the 
powder held close up to the nose. Suitable formulations wherein the carrier is a 
liquid for administration as, for example, nasal spray, nasal drops, or by aerosol 
administration by nebuliser, include aqueous or oily solutions of the active 
ingredient. 

) Formulations suitable for topical administration via the skin include ointments, 
creams, and emulsions. When formulated in an ointment, the active ingredient 
may optionally be employed with either a paraffinic or a water-miscible ointment 
base Alternatively, the active ingredients may be formulated in a cream with an 
oil-in-water cream base. If desired, the aqueous phase of the cream base may 

5 include, for example, at least about 30% w/w of a polyhydric alcohol, i.e., an 

alcohol having two or more hydroxy! groups such as propylene glycol, butane-1 ,3- 
diol, mannitol, sorbitol, glycerol and polyethylene glycol and mixtures thereof. The 
topical formulations may desirably include a compound which enhances 
absorption or penetration of the active ingredient through the skin or other 

30 affected areas. Examples of such dermal penetration enhancers include 
dimethylsulfoxide and related analogues. 
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When formulated as a topical emulsion, the oily phase may optionally comprise 
merely an emulsifier (otherwise known as an emulgent), or it may comprises a 
mixture of at least one emulsifier with a fat or an oil or with both a fat and an oil. 
Preferably, a hydrophilic emulsifier is included together with a lipophilic emulsifier 
5 which acts as a stabiliser. It is also preferred to include both an oil and a fat. 
Together, the emulsifier(s) with or without stabiliser(s) make up the so-called 
emulsifying wax, and the wax together with the oil and/or fat make up the so- 
called emulsifying ointment base which forms the oily dispersed phase of the 
cream formulations. 

10 

Suitable emulgents and emulsion stabilisers include Tween 60, Span 80, 
cetostearyl alcohol, myristyl alcohol, glyceryl monostearate and sodium lauryl 
sulfate. The choice of suitable oils or fats for the formulation is based on 
achieving the desired cosmetic properties, since the solubility of the active 
1 5 compound in most oils likely to be used in pharmaceutical emulsion formulations 
may be very low. Thus the cream should preferably be a non-greasy, non- 
staining and washable product with suitable consistency to avoid leakage from 
tubes or other containers. Straight or branched chain, mono- or dibasic alkyl 
esters such as di-isoadipate, isocetyl stearate, propylene glycol diester of coconut 
20 fatty acids, isopropyl myristate, decyl oleate, isopropyl palmitate, butyl stearate, 2- 
ethylhexyl palmitate or a blend of branched chain esters known as Crodamol CAP 
may be used, the last three being preferred esters. These may be used alone or 
in combination depending on the properties required. Alternatively, high melting 
point lipids such as white soft paraffin and/or liquid paraffin or other mineral oils 
25 can be used. 

Formulations suitable for rectal administration may be presented as a suppository 
with a suitable base comprising, for example, cocoa butter or a salicylate. 

30 Formulations suitable for vaginal administration may be presented as pessaries, 
tampons, creams, gels, pastes, foams or spray formulations containing in addition 
to the active ingredient, such carriers as are known in the art to be appropriate. 
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Formulations suitable for parenteral administration (e.g., by injection, including 
cutaneous, subcutaneous, intramuscular, intravenous and intradermal), include 
aqueous and non-aqueous isotonic, pyrogen-free, sterile injection solutions which 
may contain anti-oxidants, buffers, preservatives, stabilisers, bacteriostats and 
solutes which render the formulation isotonic with the blood of the intended 
recipient; and aqueous and non-aqueous sterile suspensions which may include 
suspending agents and thickening agents, and liposomes or other 
microparticulate systems which are designed to target the compound to blood 
components or one or more organs. Examples of suitable isotonic vehicles for 
use in such formulations include Sodium Chloride Injection, Ringer's Solution, or 
Lactated Ringer's Injection. Typically, the concentration of the active ingredient in 
the solution is from about 1 ng/ml to about 10 ug/ml, for example from about 10 
ng/ml to about 1 ug/ml. The formulations may be presented in unit-dose or multi- 
dose sealed containers, for example, ampoules and vials, and may be stored in a 
freese-dried (lyophilised) condition requiring only the addition of the sterile liquid 
carrier, for example water for injections, immediately prior to use. 
Extemporaneous injection solutions and suspensions may be prepared from 
sterile powders, granules/and tablets. Formulations may be in the form of 
liposomes or other microparticulate systems which are designed to target the 
) active compound to blood components or one or more organs. 



It will be appreciated that appropriate dosages of the active compounds, and 
compositions comprising the active compounds, can vary from patient to patient. 
Determining the optimal dosage will generally involve the balancing of the level of 
therapeutic benefit against any risk or deleterious side effects of the treatments of 
the present invention. The selected dosage level will depend on a variety of 
factors including, but not limited to, the activity of the particular compound, the 
route of administration, the time of administration, the rate of excretion of the 
compound, the duration of the treatment, other drugs, compounds, and/or 
materials used in combination, and the age, sex, weight, condition, general health, 
and prior medical history of the patient. The amount of compound and route of 
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administration will ultimately be at the discretion of the physician, although 
generally the dosage will be to achieve local concentrations at the site of action 
which achieve the desired effect. 

Administration in vivo can be effected in one dose, continuously or intermittently 
throughout the course of treatment. Methods of determining the most effective 
means and dosage of administration are well known to those of skill in the art and 
will vary with the formulation used for therapy, the purpose of the therapy, the 
target cell being treated, and the subject being treated. Single or multiple 
administrations can be carried out with the dose level and pattern being selected 
by the treating physician. 

In general, a suitable dose of the active compound is in the range of about 0.1 to 
about 250 mg per kilogram body weight of the subject per day. Where the active 
ingredient is a salt, an ester, prodrug, or the like, the amount administered is 
calculated on the basis the parent compound and so the actual weight to be used 
is increased proportionately. 



One aspect of the invention pertains to a kit comprising (a) the active ingredient, 
preferably provided in a suitable container and/or with suitable packaging; and 
(b) instructions for use, for example, written instructions on how to administer the 
active compound. 

The written instructions may also include a list of indications for which the active 
ingredient is a suitable treatment. 

EXAMPLES 

The following are examples are provided solely to illustrate the present invention 
and are not intended to limit the scope of the invention, as described herein. 
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Example 1 

A/-Hydroxy-2-(4-lsopropyl-phenylcarbamoyl)-methoxy)-acetamide 
(PX083805) 



f T % « ° » 



ArgoGelJ-OH resin (500 mg, 0.245 mmol) was placed in a reaction vessel and 
was swollen by the addition of dichloromethane / pyridine (1 :1 , v/v) (2 ml). A 
solution of diglycolic anhydride (142 m, 1.225 mmol), and 
4-(dimethylamino)pyridine (DMAP) (15 mg, 0.1225 mmol) in dichloromethane/ 
pyridine (1:1 , v/v) (2 ml) was added and the resultant suspension was agitated at 
ambient temperature for sixteen hours. The resin was filtered and was washed 
with 1-methylpyrrolidine (5 ml) and alternately with methanol (4x5 ml) and 
dichloromethane (4 x 5 ml). The resin was dried and a sample was analysed by 
IP, spectroscopy (IR(resin/cm 1 ): 1736 (ester)). 



15 The resin (500 mg, 0.245 mmol) obtained from the first step was placed in a 

reaction vessel and was swollen by the addition of 1-methylpyrrolidine (2 ml). A 
solution of 4-isopropylaniline (133 mg, 0.98 mmol), 1-hydroxybenzotriazole 
(HOBT) (66 mg, 0.49 mmol), 2-(1H-benzotriazole-1-yl)-1,1,3,3-teramethyluronium 
tetrafluoroborate (TBTU) (315 mg, 0.98 mmol), A/,/V-diisopropylethylamine 

20 (DIPEA) (192 pi, 2.205 mmol) in 1-methylpyrrolidine (2 ml) was added and the 
resultant suspension was agitated at ambient temperature for sixteen hours. The 
resin was filtered and was washed with 1-methylpyrrolidine (5 ml) and alternately 
with methanol (4x5 ml) and dichloromethane (4x5 ml). The resin was dried and 
a sample was analysed by IR spectroscopy (IR(resin/cm" 1 ) 1692 (amide) and 

25 1754 (ester)). 

The resin (500 mg, 0.245 mmol) obtained from the second step was placed in a 
reaction vessel and was swollen by the addition of 1 ,4-dioxane (4 ml). A 50% wt 
solution of hydroxylamine in water (0.4 ml, 6.125 mmol) was added and the 
30 resultant suspension was agitated at ambient temperature for forty-eight hours. 
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The resin was filtered and washed with a mixture of dioxane and water (1 :1 , v/v) 
(5 ml). The filtrates were combined and the solvent was removed under reduced 
pressure. 

5 The crude product obtained was purified by preparative hplc using a 1 50 x 21 .2 
mm 5 urn Hypersil7 Elite Ci 8 column eluting with 30% ACN/70% H 2 0 + 0.2% TFA. 
The flow rate was 20 mlmin" 1 and the detector was set at 254 nm. The fractions 
that contained the desired product were concentrated under reduced pressure 
and the resultant residue was lyophilised from a mixture of dioxane and water to 

10 afford the desired product as a white solid (5.4 mg, 8 %), t R 3.34 (254 nm, 1 .5 
mlmin' 1 , 30% ACN/70% H 2 Q + 0.2% TFA), m/z [ES] 265 [M - H]\ 



Example 2 

A/^Hydroxy-2-(4-lsopropyl-phenylcarbamoyl)-methylsulfanyl)-acetamide 
(PX089279) 




Me 



ArgoGelJ-OH resin (500 mg, 0.245 mmol) was placed in a reaction vessel and 
was swollen by the addition of dichloromethane / pyridine (1:1, v/v) (2 ml). A 
solution of thiodiglycolic anhydride (162 mg. 1 .225 mmol), and 4- 

20 (dimethylamino)pyridine (DMAP) (15 mg, 0.1225 mmol) in dichloromethane / 

pyridine (1 :1 , v/v) (2 ml) was added and the resultant suspension was agitated at 
ambient temperature for sixteen hours. The resin was filtered and was washed 
with 1-methylpyrrolidirie (5 ml) and alternately with methanol (4x5 ml) and 
dichloromethane (4x5 ml). The resin was dried and a sample was analysed by 

25 IR spectroscopy (IR(resin/cm" 1 ) 1732 (ester)). 

The resin (500 mg, 0.245 mmol) obtained from the first step was placed in a 
reaction vessel and was swollen by the addition of 1-methylpyrrolidine (2 ml). A 
solution of 4-isopropylaniline (133 mg, 0.98 mmol), 1 -hydroxy benzotriazole 
30 (HOBT) (66 mg, 0.49 mmol), 2-(1 H-benzotriazole-1 -yl)-1 , 1 ,3,3-teramethyluronium 
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tetrafluoroborate (TBTU) (315 mg, 0.98 mmol), A/./V-diisopropylethylamine 
(DIPEA) (192 pi, 2.205 mmol) in 1 -methylpyrrolidine (2 ml) was added and the 
resultant suspension was agitated at ambient temperature for sixteen hours. The 
resin was filtered and was washed with 1 -methylpyrrolidine (5 ml) and alternately 
5 with methanol (4x5 ml) and dichloromethane (4x5 ml). The resin was dried and 
a sample was analysed by IR spectroscopy (IR(resin/cm" 1 ) 1685 (amide) and 
1737 (ester)). 

The resin (500 mg, 0.245 mmol) obtained from the second step was placed in a 
10 reaction vessel and was swollen by the addition of 1 ,4-dioxane (4 ml). A 50% wt 
solution of hydroxylamine in water (0.4 ml, 6.125 mmol) was added and the 
resultant suspension was agitated at ambient temperature for forty-eight hours. 
The resin was filtered and washed with a mixture of dioxane and water (1:1, v/v) 
(5 ml). The filtrates were combined and the solvent was removed under reduced 
15 pressure. 

The crude product obtained was purified by preparative hpic using a 150 x 21.2 
mm 5 urn Hypersil7 Elite C 18 column eluting with a gradient of 5% ACN/95% H z O 
+ 0.2% TFA to 95% ACN/5% H 2 0 + 0.2% TFA over 1 0 minutes. The flow rate 

20 was 25 mlmin 1 and the detector was set at 254 nm. The fractions that contained 
the desired product were concentrated under reduced pressure and the resultant 
residue was lyophilised from a mixture of dioxane and water to afford the desired 
product as a white solid (3.7 mg, 5 %), t B 4.27 (254 nm, 3.0 mlmin 1 , 5% ACN/95% 
H a O + 0.2% TFA to 95% ACN/5% H 2 0 + 0.2% TFA over 3.5 min then 2.5 min at 

25 95% ACN/5% H 2 Q + 0.2% TFA), m/z [ES] 283 [M + H] + . 



Example 3 

2-(4-Dimethylamino-phenylcarbamoyl)-methoxy)-/V-hydroxy-acetamide 
(PX089281) 




Copied from. .I0S22823 on 02/25/2008 



WO 02/26703 




r/GB01/04327 



-88- 

ArgoGelJ-OH resin (500 mg, 0.245 mmol) was placed in a reaction vessel and 
was swollen by the addition of dichloromethane / pyridine (1 :1 , v/v) (2 ml). 
A solution of thiodiglycolic anhydride (162 mg. 1.225 mmol), and 
4-(dimethylamino)pyridine (DMAP) (15 mg, 0.1 225 mmol) in dichloromethane / 
5 pyridine (1:1, v/v) (2 ml) was added and the resultant suspension was agitated at 
ambient temperature for sixteen hours. The resin was filtered and was washed 
with 1 -methylpyrrolidine (5 ml) and alternately with methanol (4x5 ml) and 
dichloromethane (4x5 ml). The resin was dried and a sample was analysed by 
1R spectroscopy (IR(resin/cm' 1 ) 1732 (ester)). 

10 

The resin (500 mg, 0.245 mmol) obtained from the first step was placed in a 
reaction vessel and was swollen by the addition of 1 -methylpyrrolidine (2 ml). A 
solution of N,/^dimethylamino-1,4-phenylenediamine (133 mg, 0.98 mmol), 1- 
hydroxybenzotriazole (HOBT) (66 mg, 0.49 mmol), 2-(1 H-benzotriazole-1 -yl)- 
15 1,1 ,3,3-teramethyluronium tetraf luoroborate (TBTU) (31 5 mg, 0.98 mmol), N,N- 
diisopropylethylamine (DIPEA) (192 pi, 2.205 mmol) in 1 -methylpyrrolidine (2 ml) 
was added and the resultant suspension was agitated at ambient temperature for 
sixteen hours. The resin was filtered and was washed with 1 -methylpyrrolidine (5 
ml) and alternately with methanol (4x5 ml) and dichloromethane (4x5 ml). The 
resin was dried and a sample was analysed by IR spectroscopy (IR(resin/cm- 1 ) 
1684 (amide) and 1751 (ester)). 

The resin (500 mg, 0.245 mmol) obtained from the second step was placed in a 
reaction vessel and was swollen by the addition of 1,4-dioxane (4 ml). A 50% wt 
solution of hydroxylamine in water (0.4 ml, 6.125 mmol) was added and the 
resultant suspension was agitated at ambient temperature for forty-eight hours. 
The resin was filtered and washed with a mixture of dioxane and water (1 :1 , v/v) 
(5 ml). The filtrates were combined and the solvent was removed under reduced 
pressure. 

The crude product obtained was purified by preparative hplc using a 150 x 21 .2 
mm 5 pm Hypersil7 Elite C 18 column eluting with a gradient of 5% ACN/95% H 2 0 
+ 0.2% TFA to 95% ACN/5% H z O + 0.2% TFA over 10 minutes. The flow rate 



25 
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was 25 mlmin 1 and the detector was set at 254 nm. The fractions that contained 
the desired product were concentrated under reduced pressure and the resultant 
residue was lyophilised from a mixture of dioxane and water to afford the desired 
product as a white solid (37.9 mg, 58 %), t R 0.50 (254 nm, 3.0 mlmin 1 , 5% 
5 ACN/95% H 2 0 + 0.2% TFA to 95% ACN/5% H 2 0 + 0.2% TFA over 3.5 min then 
2.5 min at 95% ACN/5% H z O + 0.2% TFA). 

Example 4 

2-((4-Dimethylamino-phenylcarbamoyl)-methylsulfanyl)-N-hydroxy-acetamide 
10 (PX089278) 

ArgoGelJ-OH resin (500 mg, 0.245 mmol) was placed in a reaction vessel and 
was swollen by the addition of dichloromethane / pyridine (1:1, v/v) (2 ml). A 
solution of thiodiglycolic anhydride (162 mg, 1.225 mmol), and 4- 
15 (dimethylamino)pyridine (DMAP) (15 mg, 0.1225 mmol) in dichloromethane / 

pyridine (1 :1 , v/v) (2 ml) was added and the resultant suspension was agitated at 
ambient temperature for sixteen hours. The resin was filtered and was washed 
with 1-methylpyrrolidine (5 ml) and alternately with methanol (4x5 ml) and 
dichloromethane (4x5 ml). The resin was dried and a sample was analysed by 
20 IR spectroscopy (!R(resin/crn 1 ) 1732 (ester)). 

The resin (500 mg, 0.245 mmol) obtained from the first step was placed in a 
reaction vessel and was swollen by the addition of 1-methylpyrrolidine (2 ml). A 
solution of /V,N-dimethyl-1,4-phenylenediamine (133 mg, 0.98 mmol), 1- 

25 hydroxybenzotriazole (HOBT) (66 mg, 0.49 mmol), 2-(1 H-benzotriazole-1 -yl)- 
1,1,3,3-teramethyluronium tetrafluoroborate (TBTU) (315 mg, 0.98 mmol), N,N- 
diis'opropylethylamine (DIPEA) (192 pi, 2.205 mmol) in 1-methylpyrrolidine (2 ml) 
was added and the resultant suspension was agitated at ambient temperature for 
sixteen hours. The resin was filtered and was washed with 1-methylpyrrolidine (5 

30 ml) and alternately with methanol (4x5 ml) and dichloromethane (4x5 ml). The 
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resin was dried and a sample was analysed by IR spectroscopy (IR(resin/cm- 1 ) 
1678 (amide) and 1736 (ester)). 

The resin (500 mg, 0.245 mmol) obtained from the second step was placed in a 
reaction vessel and was swollen by the addition of 1 ,4-dioxane (4 ml). A 50% wt 
solution of hydroxyzine in water (0.4 ml, 6.125 mmol) was added and the 
resultant suspension was agitated at ambient temperature for forty-eight hours. 
The resin was filtered and washed with a mixture of dioxane and water (1:1, v/v) 
(5 ml). The filtrates were combined and the solvent was removed under reduced 
pressure. 

The crude product obtained was purified by preparative hplc using a 150 x 21 .2 
mm 5 urn Hypersil7 Elite Ci 8 column eluting with a gradient of 5% ACN/95% H 2 0 
+ 0.2% TFA to 95% ACN/5% H z O + 0.2% TFA over 10 minutes. The flow rate 
was 25 mlmin- 1 and the detector was set at 254 nm. The fractions that contained 
the desired product were concentrated under reduced pressure and the resultant 
residue was lyophilised from a mixture of dioxane and water to afford the desired 
product as a brown oil (3.3 mg, 5 %), t R 0.44 (254 nm, 3.0 mlmin 1 , 5% ACN/95% 
H 2 0 + 0.2% TFA to 95% ACN/5% H z O + 0.2% TFA over 3.5 min then 2.5 min at 
) 95% ACN/5% H 2 0 + 0.2% TFA), rn/z [ES] 284 [M + H] + . 

Example 5 

3-{2-[(2E)(4E)-5-Phenylpenta-2,4-dienoylamino]ethylsulfanyl}propionic acid methyl 
ester (3/28) 




1,1'-Carbonyldiimidazole (0.36 g, 2.2 mmol) was added to a solution of 5-phenyl- 
penta-2E,4E-dienoic acid (1/1) (0.35 g, 2 mmol) in dry tetrahydrofuran (10 ml) and 
the obtained mixture was stirred for 1 hour at ambient temperature. To the mixture 
triethylamine (0.30 g 3.0 mmol) and methyl 3-(2-amino-ethylsulfanyl)-propionate 
hydrochloride (2e) (2.2 mmol) were added and the resultant suspension was 
stirred for 6 hours at ambient temperature. The solvent was removed under 
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reduced pressure, to the residue water (15 ml) was added and the precipitate was 
filtered off, washed with water and dried, to give the title product. Yield 67%, m.p. 
58-60°C. 1 H NMR (90 MHz, DMSO-d 6 ) 5: 2.54-2.89 (6H, m, CH 2 ); 2.96-3.45 (2H, 
m, CH 2 ); 3.61 (3H, s, CH 3 ); 6.14 (1H, d. J-14.5 Hz, CH); 6.81-7.16 (2H, m. CH- 
CH); 7.11-7.69 (6H, m, C 6 H 5 , CH); 8.18 (1H, t, J=5.4 Hz, NH). 

Example 6 

(2E)(4E)-5-Phenylpenta-2,4-dienoic acid [2-(2-hydroxycarbamoylethylsulfa- 
nyl)ethyl]amide (PX1 17439) 




A solution of sodium methylate (6 mmol) in methanol (5 ml) was added to a 
solution of hydroxyzine hydrochloride (0.28 g, 4 mmol) in methanol (8 ml). A 
mixture was stirred for 10 min. and the precipitate was filtered off. 3-{2-[(2E)(4E)- 
5-phenylpenta-2,4-dienoylaminolethylsulfanyl}propionic acid methyl ester (3/28) (1 
mmol) was added to the f iltrate and the mixture was heated to the complete 
dissolving. The resultant mixture was stirred for 4 hours at ambient temperature 
and the solvent was removed under reduced pressure. The product was dissolved 
in water (10 ml) and acidified with 3% HCI. Precipitate was filtered off and 
crystallized from methanol. Yield 47%, m.p. 158-160X. 1 H NMR (90 MHz, DMSO- 
d 6 ) 5: 2.24 (2H, t, J=6.8 Hz, CH 2 ); 2.56-2.87 (4H, m, CH 2 ); 3.29 (2H, q, J=6.0 Hz, 
CH 2 )- 6.14 (1H, d, J-15.0 Hz, CH); 6.83-7.14 (2H, m, CH-CH); 7.14-7.66 (6H, m, 
C 6 H 5 , CH); 8.21 (1H, t, J=5.5 Hz, NH); 8.74 (1H, s, NH), 10.42 (1H, s, OH). HPLC 
analysis on Symmetry Cu column: impurities 2.6 % (column size 3.9 x 150 mm; 
mobile phase acetonitrile - 0.1 M phosphate buffer (pH 2.5), 35:65; detector UV 
, 230 nm; sample concentration 0.3 mg/ml). Anal. Calcd for C 16 H 20 N 2 O 3 S: C 59.98, 
H 6.29, N 8.74. Found: C 59.82, H 6.23, N 8.68. 
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Example 7 

E-3-{2-[(Naphthalene-2-carbonyl)amino]ethylsulfanyl}propionic acid methyl ester 
(3/29) 

o 

Using an analogous method, the title compound was obtained from naphthalene- 
2-carboxylic acid (1/29) and methyl 3-(2-amino-ethylsulfanyl)-propionate 
hydrochloride (2e). Yield 60%, m.p. 73-75°C. 1 H NMR (90 MHz, DMSO-d 6 ) 8: 
2 58-2.93 (6H, m, CH 2 ); 3.36-3.58 (2H, m, CH 2 ); 3.61 (3H, s, CH 3 ); 7.45-7.78 (2H, 
m, C 10 H 2 ); 7.81-8.17 (4H, m, C 10 H 4 ); 8.45 (1H, s, C 10 H); 8.78 (1H, t, J=5.2 Hz, 
NH). 

Example 8 

E-Naphthalene-2-carboxylic acid [2-(2-hydroxycarbamoylethylsulfanyl) 
ethyl]amide (PX1 17440) 

o 

Using an analogous method, the title compound was obtained from E-3-{2- 
[(naphthalene-2-carbonyl)amino]ethylsulfanyl} propionic acid methyl ester (3/29). 
Yield 88%, m.p. 128-130°C. 1 H NMR (90 MHz, DMSO-d 6 ) 5: 2.27 (2H,t, J=6.7 Hz, 
CH 2 )- 2 58-2.92 (4H, m, CH 2 ); 3.49 (2H, q, J=5.5 Hz, CH 2 ); 7.52-7.74 (2H, m, 
C 10 H 2 ); 7.87-8.18 (4H, m, C 10 H 4 ); 8.47 (1H, s, C 10 H); 8.78 (1H, t, J=5.5 Hz, NH), 
10.21 (2H, br s, OH, NH). HPLC analysis on Symmetry Ci 8 column: impurities 1.0 
% (column size 3.9 x 1 50 mm; mobile phase acetonitrile - 0.1 M phosphate buffer 
(pH 2 5) 35:65; detector UV 230 nm; sample concentration 0.5 mg/ml). Anal. 
Calcd for C 16 H 18 N 2 0 5 S: C 60.36, H 5.70, N 8.80 Found: C 60.12, H 5.56, N 8.61 . 
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Example 9 

5-Phenyl-penta-2,4-dienoic acid 2,5-dioxo-pyrrolidin-l-yl ester (10) 




To the solution of 5-phenyl-penta-2,4-dienoic acid (1/1) (8.00 g, 46.0 mmol) in 
anhydrous methylene chloride (350 ml) N-hydroxysuccinimide (5.29 g, 46.0 mmol) 
was added and the mixture was cooled in the ice bath. A solution of N,N'- 
dicyclohexylcarbodiimide (10.44 g, 50.6 mmol) in anhydrous methylene chloride 
(100 ml) slowly was added and the resulting mixture was stirred at ambient 
temperature for 4 hours. The precipitate was filtered off and washed with ethanol. 
The filtrate was evaporated and dried to give the title compound 10 (10.48 g, 
84%). 1 H NMR (CDCI3, HMDSO) 8: 2.85 (4H, s); 6.14 (1H. d, J-15.0 Hz); 6.75- 
7.18 (2H, m); 7.29-7.63 (6H, m). 

Example 10 

5-Phenyl-penta-2,4-dienoic acid (3-bromo-propyl)-amide (11) 



To a suspension of 3-bromopropylamine hydrobromide (1 .09 g, 5.0 mmol) in 
anhydrous methylene chloride triethylamine (0.61 g, 6.0 mmol) was added and 
the mixture was stirred at ambient temperature for 30 min. The mixture was 
cooled in the ice bath and a solution of 5-phenyl-penta-2,4-dienoic acid 2,5-dioxo- 
pyrrolidin-l-yl ester (10) (1 .35 g, 5.0 mol) in methylene chloride (20 ml) was 
added. The reaction mixture was stirred at ice bath temperature for 1 .5 hours and 
at ambient temperature for 2 hours. The solvent was removed and the residue 
was suspended in water. The precipitate was filtered and washed with water and 
hexane to give the title compound 11 (1.0 g, 68%). 1 H NMR (CDCI 3 , HMDSO) 6: 
1.92-2.32 (2H, m); 3.31-3.67 (4H, m); 6.00 (1H, d, J=15.0 Hz); 6.07 (1H, br s); 
6.78-6.96 (2H, m); 7.22-7.61 (6H, m). 
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Example 1 1 

4-[3-(5-Phenyl-penta-2,4-dienoylamino)-propoxy]-phenyl}-acetic acid methyl ester 
(12) 




jQTf 



To a suspension of NaH (60% in mineral oil, 0.18 g, 4.5 mmol) in 
dimethylformamide (2 ml) at ice bath temperature a solution of methyl 4- 
hydroxyphenylacetate (0.5 g, 3.0 mmol) in dimethylformamide (2 ml) slowly was 
added. The resulting mixture was stirred for 1 hour at this temperature, then a 
solution of 5-phenylpenta-2,4-dienoic acid (3-bromo-propyl)-amide (11) was 
added. The reaction mixture was stirred at 110°C for 2 hours, cooled down to 
room temperature and diluted with water (10 ml). The pH of the medium was 
brought to 5 with 1N HCI and the mixture was extracted with ethyl acetate. The 
organic layer was washed successively with 2N NaOH, water, brine, and dried 
(Na 2 S0 4 ). The solvent was evaporated and the residue was chromatographed on 
silicagel with methylene chloride-acetone (9:1) as eluent to give the title product 
12 (0.240 g, 32%), m.p. 104-106°C. 1 H NMR (CDCI 3 , HMDSO) 6: 1.81-2.21 (2H, 
m); 3.37-3.62 (4H, m); 3.66 (3H, s); 4.04 (2H, t); 5.94 (1H, d, J=15.0 Hz); 6.03 
(1H, brs); 6.75-6.98 (4H, m); 7.09-7.58 (8H, m). 

, Example 12 

(2E,4E)-N-(3-{4-[2-(Hydroxyamino)-2-oxoethyl]phenoxy}propyl)-5-phenyl-2,4- 

pentadienamide (PX1 17443) 

To a solution of 4-[3-(5-phenyl-penta-2,4-dienoylamino)-propoxy]-phenyl}-acetic 
5 acid methyl ester (1 2) (0.24 g, 0.632 mmol) in methanol (5 ml) and dioxane (2 ml) 
at ambient temperature a solution of hydroxylamine hydrochloride (0.176 g, 2.529 
mmol) in methanol (3 ml) was added. The reaction mixture was cooled in the ice 
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bath and a solution of NaOH (0.20 g, 5.059 mmol) in water (1 ml) was added. The 
reaction mixture was stirred at ambient temperature for 1 .5 hours and then pH of 
the medium was brought to 4 with 1N HCI. The mixture immediately was extracted 
with ethyl acetate (120 ml). The organic layer was washed successively with 5% 
NaOH. water, brine, and dried (Na 2 S0 4 ). The solvent was partially removed, the 
precipitate was filtered and crystallized from acetonitrile-ethanol (1 :1) to give the 
title compound (0.22 g, 91%). M.p. 198-201°C. 1 H NMR (DMSO-d 6 , HMDSO), 5: 
1 78-1 98 (2H, m. CH 2 ); 3.19 (2H, s, CH 2 ); 3.20-3.40 (2H, t, CH 2 . overlapped with 
a signal of H 2 0); 3.97 (2H, t, J=6.2 Hz, CH 2 ); 6.14 (1H, d, J=14.4 Hz, CH); 6.85 
(2H d J=8,6 Hz, C 6 H 2 ); 6.94-7.05 (2H, m, =CH-CH=); 7.09-7.42 (6H, m, C 6 H 5 
and-CH=); 7.50-7.61 (2H, m, C 6 H 2 ); 8.18 (1H, t, J=5.4 Hz, NH); 8.79 (1H, s, NH); 
10.59 (1H, s, OH). HPLC analysis on Symmetry C 18 column: impurities ~3 % 
(column size 3.9 x 150 mm; mobile phase acetonitrile-0.1 M phosphate buffer 
(40 60) pH 2 5; detector UV 230 nm; sample concentration 0.1 mg/ml, flow rate 
1 .0 ml/min). Anal. Calcd for C^H 24 N 2 0 4 : C 69.46, H 6.36, N 7.36. Found: C 69.31 , 
H 6.34, N 7.28. 

Example 13 

[3-(3-Phenyl-acryloylamino)-phenoxy]-acetic acid methyl ester (8) 

0 A mixture of methyl bromoacetate (0.230 g, 1 .93 mmol), Cs 2 C0 3 (0.525 g, 1 .60 
mmol), and N-(3-hydroxy-phenyl)-3-phenyl-acrylamide (1/91) (0.370 g, 1.55 
mmol) in acetonitrile (5 ml) was stirred at 45°C for 3 hours. The reaction mixture 
was evaporated and the residue was partitioned between ethyl acetate and 0.1 N 
>5 KHSO4. The organic layer was washed successively with water, brine, and dried 
(Na 2 S0 4 ). The solvent was evaporated and the residue was chromatographed 
silicagel with chloroform-ethyl acetate (10:1) as eluent to give the title compound 8 
(0 235 g, 48%). 1 H NMR (CDCI3, HMDSO) 5: 3.75 (3H, s); 4.62 (2H, s); 6.53 (1H, 
d J=15.6 Hz); 6.68 (1H, t, J=2.0 Hz); 7.01-7.60 (9H, m); 7.71 (1H, d, J=15.6 Hz). 



30 
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Example 14 

[3-(3-Phenyl-acryloy!amino)-phenoxy]-acetic acid (9) 




To a suspension of [3-(3-phenyl-acryloylamino)-phenoxyl-acetic acid methyl ester 
5 (8) (0.345 g, 1 .1 mmol) in tetrahydrofuran (6 ml) a solution of NaOH (0.130 g, 3.3 
mmol) in water (6 ml) was added and the resulting mixture was stirred for 3 hours 
at 35°C. Tetrahydrofuran was evaporated and the remaining water mixture was 
acidified with 2N HCI to pH 3. The precipitate was filtered off and dried to give 
0.300 g (92%) of the title product 9, which was used in the next step without an 
10 additional purification. 

Example 1 5 

(E)-N-{3-[2-(Hydroxyamino)-2-oxoethoxy]phenyl}-3-phenyl-2-propenamide 
(PX1 17708) 



To a solution of [3-(3-phenyl-acryloylamino)-phenoxy]-acetic acid (9) (0.297 g, 1 .0 
mmol) in tetrahydrofuran (3 ml) at 0*5°C temperature (ice bath) triethylamine 
(0.18 ml, 1.3 mmol) followed by iso-butyl chloroformate (0.15 ml, 1.15 mmol) were 
added. The reaction mixture was stirred for 20 min. In another vessel, a mixture of 
20 hydroxyzine hydrochloride (0.122 g, 1.7 mmol) and sodium methoxide (0.095 
mg, 1.75 mmol) was prepared. The both mixtures were combined and the 
resulting mixture was stirred at room temperature for 1 hour. The reaction mixture 
was extracted with ethyl acetate (20 ml) and the organic layer was washed 
successively with 1 N KH 2 P0 4 , water, brine, and dried (Na 2 S0 4 ). The solvent was 
25 partially removed until the formation of a precipitate started. The mixture was 

allowed to stand at room temperature for 6 hours. The precipitate was filtered anc 
washed with diethyl ether to give the title compound (0.090 g, 30%). M.p. 163°C 
(dec). 1 H NMR (DMSO-d 6 , HMDSO), 8: 4.45 (s, 2H); 6.60-6.73 (m, 1H); 6.83 (d, 



15 
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1H, J=15.6 Hz); 7.18-7.30 (m, 2H); 7.36-7.51 (m, 4H); 7.53-7.68 (m, 3H); 8.98 (s, 
1H); 10.23 (s, 1H); 10.87 (s, 1H). HPLC analysis on Zorbax SB-C1 8 column: 
impurities -1 % (column size 4.6 x 150 mm; mobile phase acetonitrile - 0.1% 
H 3 P0 4) gradient from 50:50 to 100:0; detector UV 270 nm; sample concentration 
0.7 mg/ml, flow rate 1 .0 ml/min). Anal. Calcd for C 17 H,6N 2 04: C 65.38, H 5.16, N 
8.97. Found: C 65.09, H 5.14, N 8.73. 



Rinloaical Activity 

Candidate compounds were assessed for their ability to inhibit deacetylase activity 
(biochemical assays) and to inhibit cell proliferation (cell-based antiproliferation 
assays), as described below. 



Primary Assa y npanfitvlase Activity 

15 

Briefly, this assay relies on the release of radioactive acetate from a radioactively 
labelled histone fragment by the action of HDAC enzyme. Test compounds, 
which inhibit HDAC, reduce the yield of radioactive acetate. Signal (e.g., 
scintillation counts) measured in the presence and absence of a test compound 
20 provide an indication of that compound's ability to inhibit HDAC activity. 
Decreased activity indicates increased inhibition by the test compound. 

The histone fragment was an N-terminal sequence from histone H4, and it was 
labelled with radioactively labelled acetyl groups using tritiated acetylcoenzyme A 

25 (coA) in conjunction with an enzyme which is the histone acetyltransferase 
domain of the transcriptional coactivator p300. 0.33 mg of peptide H4 (the N- 
terminal 20 amino acids of histone H4, synthesized using conventional methods) 
were incubated with His6-tagged p300 histone acetyltransferase domain (amino 
acids 1195-1673, expressed in E. coli strain BLR(DE3)pLysS (Novagen, Cat. No. 

30 69451-3) and 3H-acetyl coA (10 pL of 3.95 Ci/mmol; from Amersham) in a total 
volume of 300 pL of HAT buffer (50 mM TrisCI pH 8, 5% glycerol, 50 mM KCI, 
0.1 mM ethylenediaminetetraacetic acid (EDTA), 1 mM dithiothreitol (DTT) and 
1 mM 4-(2-aminoethyl)-benzenesulfonylfluoride (AEBSF)). The mixture was 
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incubated at 30"C for 45 min after which the His-p300 was removed using nickel- 
trinitriloacetic acid agarose (Qiagen, Cat No. 30210). The acetylated peptide was 
then separated from free acetyl coA by size exclusion chromatography on 
Sephadex G-15 (Sigma G-15-120), using distilled H 2 0 as the mobile phase. 

After purification of the radiolabelled histone fragment, it was incubated with a 
source of HDAC (e.g., an extract of HeLa cells (a rich source of HDAC), 
recombinant^ produced HDAC1 or HDAC2) and any released acetate was 
extracted into an organic phase and quantitatively determined using scintillation 
counting. By including a test compound with the source of HDAC, that 
compound's ability to inhibit the HDAC was determined. 



Hftl a Hell Extract 

15 The HeLa cell extract was made from HeLa cells (ATCC Ref. No. CCL-2) by 

freeze-thawing three times in 60 mM TrisCI P H 8.0, 450 mM NaCI, 30% glycerol. 
Two cell volumes of extraction buffer were used, and particulate material was 
centrifuged out (20800 g, 4°C, 10 min). The supernatant extract having 
deacetylase activity was aliquotted and frozen for storage. 

20 

Ror^mhinantlv Produ^ HDAC1 and HDAC2 



Recombinant plasmids were prepared as follows. 

Full length human HDAC1 was cloned by PCR using a Agt1 1 Jurkat cDNA library 
(Clontech-HL5012b). The amplified fragment was inserted into the EcoRI-Sall 
sites of pFlag-CTC vector (Sigma-E5394), in frame with the Flag tag. A second 
PCR was carried out in order to amplify a fragment containing the HDAC1 
sequence fused to the Flag tag. The resulting fragment was subcloned into the 
EcoRI-Sac1 sites of the baculovirus transfer vector pAcHTL-C (Pharmingen- 
21466P). 
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Full length human HDAC2 was subcloned into pAcHLT-A baculovirus transfer 
vector (Pharmingen-21464P) by PCR amplification of the EcoRI-Sad fragment 
from a HDAC2-pFlag-CTC construct. 

Recombinant protein expression and purification was performed as follows. 

HDAC1 and HDAC2 recombinant baculoviruses were constructed using 
BaculoGold Transfection Kit (Pharmingen-554740). Transfer vectors were co- 
transfected into SF9 insect cells (Pharmingen-21300C). Amplification of 
recombinant viruses was performed according to the Pharmingen Instruction 
Manual. SF9 cells were maintained in serum-free SF900 medium 
(Gibco 10902-096). 

For protein production. 2x10 7 cells were infected with the appropriate recombinant 
virus for 3 days. Cells were then harvested and spun at 3,000 rpm for 5 minutes. 
They were then washed twice in PBS and resuspended in 2 pellet volumes of lysis 
buffer (25 mM HEPES pH 7.9, 0.1 mM EDTA, 400 mM KCI, 10% glycerol, 0.1% 
NP-40, 1 mM AEBSF). Resuspended cells were frozen on dry ice and thawed at 
37°C 3 times and centrifuged for 10 minutes at 14,000 rpm. The supernatant was 
collected and incubated with 300 pi of 50% Ni-NTA agarose bead slurry (Qiagen- 
3021 0). Incubation was carried out at 4°C for 1 hour on a rotating wheel. The 
slurry was then centrifuged at 500 g for 5 minutes. Beads were washed twice in 1 
ml of wash buffer (25 mM HEPES pH7.9, 0.1 mM EDTA, 150 mM KCI, 10% 
glycerol, 0.1% NP-40, 1 mM AEBSF). Protein was eluted 3 times in 300 ul elution 
> buffer (25 mM HEPES pH 7.9, 0.1 mM EDTA, 250 mM KCI, 10% glycerol, 0.1% 
NP-40, 1 mM AEBSF) containing increasing concentrations of imidazole: 0.2 M, 
0.5 M and 1 M. Each elution was performed for 5 minutes at room temperature. 
Eluted protein was kept in 50% glycerol at -70°C. 

0 Assay Method 

A source of HDAC (e.g., 2 uL of crude HeLa extract, 5 u'L of HDAC1 or HDAC2; in 
elution buffer, as above) was incubated with 3 uL of radioactively labelled peptide 
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along with appropriate dilutions of candidate compounds (1.5 uL) in a total volume 
of 150 uL of buffer (20 mM Tris pH 7.4, 10% glycerol). The reaction was carried 
out at 37°C for one hour, after which the reaction was stopped by adding 20 uL of 
1 M HCI / 0.4 M sodium acetate. Then, 750 uL of ethyl acetate was added, the 
5 samples vortexed and, after centrif ugation (1 4000 rpm , 5 min), 600 uL from the 
upper phase were transferred to a vial containing 3 mL of scintillation liquid 
(UltimaGold, Packard, Cat. No. 6013329). Radioactivity was measured using a 
Tri-Carb 2100TR Liquid Scintillation Analyzer (Packard). 

1 0 Percent activity (% activity) for each test compound was calculated as: 

% activity = { (S c - B) / (S° - B) } x 100 

wherein S c denotes signal measured in the presence of enzyme and the 
1 5 compound being tested, S° denotes signal measured in the presence of enzyme 
but in the absence of the compound being tested, and B denotes the background 
signal measured in the absence of both enzyme and compound being tested. The 
IC50 corresponds to the concentration which achieves 50% activity. 

IC50 data for several compounds of the present invention, as determined using 
this assay, are also shown in Table 1 , below. 

Measurement of cell viability in the presence of increasing concentration of test 
compound at different time points is used to assess both cytotoxicity and the 
effect of the compound on cell proliferation. 

Secondary Assay - Hell Proliferation 

Compounds with HDAC inhibition activity, as determined using the primary assay, 
were subsequently evaluated using secondary cell-based assays. The following 
cell lines were used: 

HeLa - Human cervical adenocarcinoma cell line (ATCC ref. No. CCL-2). 



25 
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K11 - HPV E7 transformed human keratinocyte line provided by Pidder 
Jansen-Duerr, Institut fur Biomedizinische Alternsforschung, Innsbruck, 

NHEK-Ad - Primary human adult keratinocyte line (Cambrex Corp., Ea; 
Rutherford, NJ, USA). 

JURKAT - Human T-cell line (ATCC no. TIB-152). 



10 Assay Method 

Cells were cultured, exposed to candidate compounds, and incubated for a time, 
and the number of viable cells was then assessed using the Cell Proliferation 
Reagent WST-1 from Boehringer Mannheim (Cat. No. 1 644 807), described 
15 below. 

Cells were plated in 96-well plates at 3-10x10 3 cells/well in 100 uL of culture 
medium. The following day, different concentrations of candidate compounds 
were added and the cells incubated at 37X for 48 h. Subsequently, 10 uL/well of 
20 WST-1 reagent was added and the cells reincubated for 1 hour. After the 
incubation time, absorbance was measured. 

WST-1 is a tetrazolium salt which is cleaved to formazan dye by cellular enzymes. 
An expansion in the number of viable cells results in an increase in the overall 
25 activity of mitochondrial dehydrogenases in the sample. This augmentation in the 
enzyme activity leads to an increase in the amount of formazan dye formed, wh.ch 
directly correlates to the number of metabolically active cells in the culture. The 
formazan dye produced is quantified by a scanning muitiwell spectrophotometer 
by measuring the absorbance of the dye solution at 450 nm wavelength 
30 (reference wavelength 690 nm). 



Copied from. .10522823 on 02/25/2008 



WO 02/26703 




I PCT/GB01/04327 



Percent activity (% activity) in reducing the number of viable cells was calculated 
for each test compound as: 

% activity = { (S c - B) / (S° - B) } x 1 00 

5 

wherein S c denotes signal measured in the presence of the compound being 
tested, S° denotes signal measured in the absence of the compound being tested, 
and B denotes the background signal measured in blank wells containing medium 
only. The IC50 corresponds to the concentration which achieves 50% activity. 
10 IC50 values were calculated using the software package Prism 3.0 (GraphPad 
Software Inc., San Diego, CA) , setting top value at 1 00 and bottom value at 0. 

IC50 data for several compounds of the present invention, as determined using 
this assay, are also shown in Table 2, below. 

15 

Measurement of cell viability in the presence of increasing concentration of test 
compound at different time points is used to assess both cytotoxicity and the 
effect of the compound on cell proliferation. 



20 Biological Data 

IC50 (or percent activity) data for several compounds of the present invention, as 
determined using the assays described above are summarised in Table 1 and 
Table 2, below. 

25 
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Table 1 

Rinnhfiminal Assay Data 


C 

No. 
TSA 

1 

2 

3 

, 4 
5 
6 
7 
8 


Dmpound 

Ref. 

PX083805 
PX089278 
PX089279 
PX089281 
PX1 17439 
PX1 17440 
PX1 17443 
PX1 17708 


H 

(IC50 unle 
HeLa 
5 nM 
16%(5}1.0uM 
26% @ 500 nM 
55 uM 
0% (5>.1 uM 
74% @ 500 nM 
43% @ 500 nM 
7%@500 nM 
750 


DAC Inhibition 
ss otherwise spe 

HDAC1 

15 nM 


uified) 

HDAC2 
17 nM 



Table 2 

noii.RaQPrt Antinroliferation Assay Data 


C 

No. 

1 
2 
3 
4 
5 
6 
7 
8 


□mpound 

Ref. 

TSA 
Oxamflatin 
MS-275 

SAHA 
PX083805 
PX089278 
PX089279 
PX089281 
PX1 17439 
PX1 17440 
PX1 17443 
PX1 17708 


Cell I 
(IC5 

HeLa 
350 nM 

213 uM 
87 gM 

25 gM 


3 roliferation In 
3 unless othen 
K11 
0.38 gM 
4.82 gM 
9.16 gM 
6.82 gM 

1.05 gM 


nibition WST-1 
vise specified^ 
NHEK-AD 

0.2 gM 

3.53 gM 

3.1 gM 

5.37gM 


Jurkat 
42 nM 
170 nM 
365 nM 
750 nM 

12.7 gM 
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CLAIMS 



1 . A compound of the formula: 

o 

A Q 1 J R~ X — R- C-N-OH (1) 

wherein: 

A is an aryl group; 

Q 1 is a covalent bond or an aryl leader group; 
J is an amide linkage selected from: 
o o 
— n-c— — c-N — 
R and R 
R 1 is an amido substituent; 
X is an ether heteroatom, and is -O- or -S-; and, 
R 2 and R 3 are each independently an ether group; 



and wherein: 

15 A, is a C 5 -2oaryl group, and is optionally substituted; 

the aryl leader group, if present, is a Ci- 7 alkylene group and is 
optionally substituted; 

the amido substituent, R 1 , is hydrogen, Ci- 7 alkyl, C 3 - 2 oheterocyclyl, 
or C 5 -2oaryl; 

20 each of the ether groups, R 2 and R 3 , is independently Ci- 7 alkylene; 

Cs-2oarylene; C 5 .2oarylene-Ci- 7 alkylene; or Ci. 7 alkylene-C 5 -2oarylene; and is 
optionally substituted; 

and pharmaceutical^ acceptable salts, solvates, amides, esters, 
25 ethers, chemically protected forms, and prodrugs thereof. 

2. A compound according to claim 1 , wherein J is -NR 1 CO- and X is -O-. 

3. A compound according to claim 1 , wherein J is -NR 1 CO- and X is -S-. 
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4. A compound according to claim 1 , wherein Q 1 is an aryl leader group, J is 
-NR 1 CO- and X is -O-. 

5 5. A compound according to claim 1 , wherein Q 1 is an aryl leader group, J is 
-NR 1 CO-andXis-S-. 

6. A compound according to claim 1 , wherein Q 1 is a covalent bond, J is 
-NR 1 CO- and X is -O-. 

10 

7. A compound according to claim 1 , wherein Q 1 is a covalent bond, J is 
-NR 1 CO-andXis-S-. 

8. A compound according to claim 1 , wherein J is -CONR 1 - and X is -O-. 

15 

9. A compound according to claim 1 , wherein J is -CONR 1 - and X is -S- 

10. A compound according to claim 1 , wherein Q 1 is a covalent bond, J is 
-CONR 1 - and X is -O-. 

20 

11. A compound according to claim 1 , wherein Q 1 is a covalent bond, J is 
-CONR 1 - and X is -S-. 

12. A compound according to claim 1 , wherein Q 1 is an aryl leader group, J is 
25 -CONR 1 - and X is -0-. 

13. A compound according to claim 1 , wherein Q 1 is an aryl leader group, J is 
-CONR 1 - and X is -S-. 

30 14. A compound according to any one of claims 1 to 1 3, wherein the aryl leader 
group, Q 1 , is a saturated Ci. 7 alkylene group. 
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1 5. A compound according to any one of claims 1 to 1 3, wherein the aryl leader 
group, Q\ is a partially unsaturated Ci- 7 alkylene group. 

1 6. A compound according to any one of claims 1 to 1 3, wherein the aryl leader 
5 group, Q 1 , is an aliphatic Ci- 7 alkylene group. 

17. A compound according to any one of claims 1 to 13, wherein the aryl leader 
group, Q 1 , is a linear d-yalkylene group. 

10 18. A compound according to any one of claims 1 to 13, wherein the aryl leader 
group, Q 1 , is a branched Ci- 7 alkylene group. 

19. A compound according to any one of claims 1 to 1 3, wherein the aryl leader 
group, Q\ is an alicyclic d-yalkylene group. 

15 

20. A compound according to any one of claims 1 to 1 3, wherein the aryl leader 
group, Q\ is a saturated aliphatic d-yalkylene group. 

21 . A compound according to any one of claims 1 to 1 3, wherein the aryl leader 
20 group, Q 1 , is a saturated linear d-yalkylene group. 

22. A compound according to any one of claims 1 to 1 3, wherein the aryl leader 
group, Q 1 , is a saturated branched d-yalkylene group. 

25 23. A compound according to any one of claims 1 to 13, wherein the aryl leader 
group, Q 1 , is a saturated alicyclic d-yalkylene group. 

24. A compound according to any one of claims 1 to 13, wherein the aryl leader 
group, Q 1 , is a partially unsaturated aliphatic d-yalkylene group. 

30 

25. A compound according to any one of claims 1 to 1 3, wherein the aryl leader 
group, Q\ is a partially unsaturated linear d-yalkylene group. 
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26. A compound according to any one of claims 1 to 13, wherein the aryl leader 
group, Q 1 , is a partially unsaturated branched Ci- 7 alkytene gro up. 

27. A compound according to any one of claims 1 to 13, wherein the aryl leader 
group, Q\ is a partially unsaturated alicyclic Ci. 7 alkylene group. 

28. A compound according to any one of claims 1 to 13, wherein the aryl leader 
group, Q\ is selected from: -CH 2 -, -CH=CH-, and -CH=CH-CH=CH-. 

29. A compound according to any one of claims 1 to 28, wherein the aryl leader 
group, Q\ is optionally substituted with one or more groups selected from: 
halo, hydroxy, ether, C 5 -2oaryl, acyl, amido, and oxo. 

30. A compound according to any one of claims 1 to 28, wherein the aryl leader 
group, Q\ is optionally substituted with one or more groups selected from: - 
F, -CI, -Br, -I, -OH, -OMe, -OEt, -OPr, -Ph, and =0. 

31 . A compound according to any one of claims 1 to 28, wherein the aryl leader 
group, Q\ is substituted. 

32. A compound according to any one of claims 1 to 28, wherein the aryl leader 
group, Q 1 , is unsubstituted. 

33. A compound according to any one of claims 1 to 32, wherein each of the 
25 ether groups, R 2 and R 3 , is independently a saturated C^alkylene group. 

34. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently a partially unsaturated 
Ci- 7 alkylene group. 



20 



30 



35. 



A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently an aliphatic Ci- 7 alkylene group. 
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36. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently a linear Ci- 7 alkylene group. 

37. A compound according to any one of claims 1 to 32, wherein each of the 
5 ether groups. R 2 and R 3 , is independently a branched Cwalkylene group. 

38. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently an alicyclic Ci- 7 alkylene group. 

10 39. A compound according to any one of claims 1 to 32, wherein each of the 

ether groups, R 2 and R 3 , is independently a saturated aliphatic Ci- 7 alkylene 
group. 

40. A compound according to any one of claims 1 to 32, wherein each of the 
1 5 ether groups, R 2 and R 3 , is independently a saturated linear C^alkylene 

group. 

41 . A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently a saturated branched 

20 Ci- 7 alkyle ne group. 

42. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently a saturated alicyclic Ci- 7 alkylene 
group. 

25 

43. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently a partially unsaturated aliphatic 
Ci- 7 alkylene group. 

30 44. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently a partially unsaturated linear 
Ci- 7 alkylene group. 
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45. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently a partially unsaturated branched 
Ci- 7 alkylene group. 

46. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently a partially unsaturated alicyclic 
Ci.yalkylene group. 

47. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently -(CH 2 ) n -, wherein n is an integer 
from 1 to 5. 

48. A compound according to any one of claims 1 to 32, wherein the group R 2 - 
X-R 3 is independently selected from the following: 

-CH2-O-CH2- and -CH2-S-CH2-; 
-CH 2 -0-CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 -; 
-CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 -S-CH 2 -; 
-CH 2 -0-CH 2 CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 CH 2 -; 
-CH 2 CH 2 -0-CH 2 CH 2 - and -CH 2 CH 2 -S-CH 2 CH 2 -; 
-CH 2 CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 CH 2 -S-CH 2 -; 
-CH2-0-CH 2 CH 2 CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 CH 2 CH 2 -; 
-CH 2 CH 2 -0-CH 2 CH 2 CH 2 - and -CH 2 CH 2 -S-CH 2 CH 2 CH 2 -; 
-CH 2 CH 2 CH 2 -0-CH 2 CH 2 - and -CH 2 CH 2 CH 2 -S-CH 2 CH 2 -; 
-CH 2 CH 2 CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 CH 2 CH 2 -S-CH 2 -; 
i -CH 2 -0-CH 2 CH 2 CH 2 CH 2 CH 2 - and -CH 2 -S-CH 2 CH 2 CH 2 CH 2 CH 2 -; 

-CH 2 CH 2 -0-CH 2 CH 2 CH 2 CH 2 - and -CH 2 CH 2 -S-CH 2 CH 2 CH 2 CH 2 -; 

-CH 2 CH 2 CH 2 -0-CH 2 CH 2 CH 2 - and -CH 2 CH 2 CH 2 -S-CH 2 CH 2 CH 2 -; 

-CH 2 CH 2 CH 2 CH 2 -0-CH 2 CH 2 - and -CH 2 CH 2 CH 2 CH 2 -S-CH 2 CH 2 s 

-CH 2 CH 2 CH 2 CH 2 CH 2 -0-CH 2 - and -CH 2 CH 2 CH 2 CH 2 CH 2 -S-CH 2 -; 

D 

49. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently Cs-sjoarylene, and is optionally 
substituted. 
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50. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently Cs-earylene. 

51 . A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is phenylene. 

52. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently C 5 . 2 oarylene-Ci. 7 alkylene or 
Ci-yalkylene-Cs-aoarylene, and is optionally substituted. 

53. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently C M arylene-Ci- 7 alkylene or 
Ci- 7 alkylene-C 5 .6arylene, and is optionally substituted. 

54. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently Ci- 7 alkylene-phenylene. 

55. A compound according to any one of claims 1 to 32, wherein each of the 

» ether groups, R 2 and R 3 , is independently methylene-phenylene, ethylene- 

phenylene, propylene-phenylene, and ethenylene-phenylene. 

56. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is independently phenylene-d-.alkylene. 

5 

57. A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 . is independently phenylene-methylene, 
phenylene-ethylene, phenylene-propylene, or phenylene-ethenylene. 
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58. A compound according to any one of claims 1 to 32, wherein the group -R 2 - 
X-R 3 - is: 



59. A compound according to any one of claims 1 to 32, wherein the group 
X-R 3 - is: 



60. A compound according to any one of claims 1 to 32, wherein each of the 
1 o ether groups, R 2 and R 3 , is substituted. 

61 . A compound according to any one of claims 1 to 32, wherein each of the 
ether groups, R 2 and R 3 , is unsubstituted. 

15 62. A compound according to any one of claims 1 to 61 , wherein A is 
Cs-aoheteroaryl or Cs-socarboaryl, and is optionally substituted. 

63. A compound according to any one of claims 1 to 61 , wherein A is a 
C5- 20 aryl group derived from one of the following: benzene, pyridine, furan, 

20 indole, pyrrole, imidazole, naphthalene, quinoline, benzimidazole, 

benzothiofuran, fluorene, acridine, and carbazole. 

64. A compound according to any one of claims 1 to 61 , wherein A is an 
optionally substituted phenyl group. 

25 

65. A compound according to any one of claims 1 to 61 , wherein A is a phenyl 
group optionally substituted with one or more of the following groups: 
fluoro, chloro, bromo, iodo, methyl, ethyl, isopropyl, t-butyl, cyano, 
trifluoromethyl, hydroxy, methoxy, ethoxy, isopropoxy, trifluoromethoxy, 
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phenoxy, methylthio, trifluoromethylthio, hydroxymethyl, amino, 
dimethylamino, diethylamino, morpholino, amido, acetamido, acetyl, nitro, 
sulfonamido, and phenyl. 

5 66. A compound according to any one of claims 1 to 65, wherein the amido 
substituent, R 1 , is hydrogen, Ci- 7 alkyl» or C 5 -2oaryl. 

67. A compound according to any one of claims 1 to 65, wherein the amido 
substituent, R 1 , is hydrogen or Ci. 7 alkyl. 

10 

68. A compound according to any one of claims 1 to 65, wherein the amido 
substituent, R 1 , is -H, -Me, or -Et. 

69. A compound according to any one of claims 1 to 65, wherein the amido 
15 substituent, R 1 , is -H. 

70. Compound PX083805. 

71 . Compound PX089278. 

20 

72. Compound PX089279. 

73. Compound PX089281. 
25 74. Compound PX1 17439. 

75. Compound PX1 1 7440. 

76. Compound PX1 1 7443. 

30 

77. Compound PX1 1 7708. 
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A composition comprising a compound according to any one of claims 1 to 
77 and a pharmaceutical^ acceptable carrier or diluent. 



79. A compound according to any one of claims 1 to 77 for use in a method of 
treatment of the human or animal body. 

80. A compound according to any one of claims 1 to 77 for use in a method of 
treatment of a condition mediated by HDAC of the human or animal body. 

81 . A compound according to any one of claims 1 to 77 for use in a method of 
treatment of a proliferative condition of the human or animal body. 

82. A compound according to any one of claims 1 to 77 for use in a method of 
treatment of cancer of the human or animal body. 

83. A compound according to any one of claims 1 to 77 for use in a method of 
treatment of psoriasis of the human or animal body. 

84. Use of a compound according to any one of claims 1 to 77 for the 
manufacture of a medicament for use in the treatment of a condition 
mediated by HDAC. 

85. Use of a compound according to any one of claims 1 to 77 for the 
manufacture of a medicament for use in the treatment of a proliferative 
condition. 



86. Use of a compound according to any one of claims 1 to 77 for the 
manufacture of a medicament for use in the treatment of cancer. 

87. Use of a compound according to any one of claims 1 to 77 for the 
manufacture of a medicament for use in the treatment of psoriasis. 
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88. A method inhibiting HDAC in a cell comprising said cell with an effective 
amount of a compound according to any one of claims 1 to 77. 

89. A method for the treatment of a condition mediated by HDAC comprising 
5 administering to a subject suffering from a condition mediated by HDAC a 

therapeutically-effective amount of a compound according to any one of 
claims 1 to 77. 

90. A method for the treatment of a proliferative condition comprising 

1 o administering to a subject suffering from a proliferative condition a 

therapeutically-effective amount of a compound according to any one of 
claims 1 to 77. 

91 . A method for the treatment of cancer comprising administering to a subject 
1 5 suffering from cancer a therapeutically-effective amount of a compound 

according to any one of claims 1 to 77. 

92. A method for the treatment of psoriasis comprising administering to a 
subject suffering from psoriasis a therapeutically-effective amount of a 

20 compound according to any one of claims 1 to 77. 



Copied from ) 0522823 on 02/25/2008 



* 

INTERNATIONAL SEARCH REPOR1 


m 


In mal Application No 

PCT/6B 01/04327 


\ ? Tf m cm323^ M Wb2S9/06 A61P35/00 A61P17/06 


B. FIELDS SEARCHED — 

Minimum dooumen'taton searched (dassiffcation system followed by cfassfRcatxm symuoB) 

IPC 7 C07C 


Documentellon searched other than minimum documentation to the extent that such documents are Included m the fields searched 


Electrons base consulted during me International search (name ol data base and. where practical, search terms user,, 

CHEH ABS Data, EPO-Internal 


Category' 


MTS CONSIDERED TO BE RELEVANT j. 

Citation of document, with Indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


OHIO, US; 

MORI, T0Y0KI ET AL: "Preparation of 

benzothiazole derivatives as protein 

Kinase C inhibitors" 

retrieved from STN 

Database accession no. 130:352268 

XP002185425 

see RN 224583-79-3 

& b Jr T U t 130761 A (0HTSUKA PHARMACEUTICAL 
CO., LTD. , JAPAN) 18 May 1999 (1999-05-18) 

-/~ 


1,2,6, 
62, 

66-69, 
78,79 




ther documents are listed In the continuation of box C. jjTj Paterrt famay mBmbera ^ te,ed ann<B1 - 


• Special categories of died documents : t later document published after the '"tf^?"^,,™"?^ 

or prlorty date and not In conflict with the application but 
W document defining the general state of the art which is not cHedto understand Ihe principle or theory underlying the 

considered to be ot particular relevance Invention w . . 
■E- earlier ctocuman! but pub.fched on or after.he tnternatlonal "X" ^l^o^^MrSofr^'c^sS to 

■O- document referring to an oral disclosure, use. exhibition or rS^oh SnrSlnatton being obvious to a person skilled 
•P- °^"^«P|; We S r i y toU 0 ctaK mall0nal n,n9dalebUl (to^me^i'member ot the same patent family 


Date of the actual completion of the international search 

12 December 2001 


11/01/2002 


Name and mailing address of the ISA 

European Patent Office. P.B. 5618 Palentlaan 2 
NL-2280 HV Rtjswtjk 
Tel (+31-70) 340-2040, TX. 31 651 epo M. 
Fax: (+31-70) 340-3016 


Authorized officer 

Bedel, C 



Cupii rl from lo^JKli I on i)2/2*f: [)()8 



In snalAppIl 



1 in >nal Application No 

INTERNATIONAL SEARCH REPORT PCT/GB 01/04327 


r. f r„n.in,.»!l»n) DOCUMENTS CONSIDERED TO BE RELEVANT 




Nation ol document with lndfcation,where approprtaie, ol the relevant passages 


elevant to claim No. 


X 


DATABASE CA 'Online! 111UMI( 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; J _. 
TAKAHASHI , KANJI ET AL: "Preparation of 
amlnobutanolc add derivatives as 
inhibitors of matrix metalloproteinases 
retrieved from STN 
Database accession no. 130:311803 
XP002185426 

see RNs 223466-74-8, -75-9 and - 

76-0 

abstract 

& W0 99 19296 A (0N0 PHARMACEUTICAL CO., 
LTD., JAPAN) 22 April 1999 (1999-04-22) 


1,2,4,6, 

14,16, 

17,19, 

20,23, 

28,32, 

33,35, 

37-39, 

78^79', 
81-83, 
85-87, 
90-92 


X 


DATABASE CA 'Online! iiiuiiiip 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; 

LARSEN, SCOTT D. ET AL: "Preparation of 

substituted phenylalanine derivatives as 

protein tyrosine phosphatase inhibitors" 

retrieved from STN 

Database accession no. 130:223585 

XP002185427 

see RNs 221076-84-2 and 221077-60-7 
abstract 

& WO 99 11606 A (PHARMACIA & UPJOHN 
COMPANY, USA) 11 March 1999 (1999-03-11) 


1,8,12, 
14,16, 
18-20, 
22,23, 
29,31, 
62-69, 
78,79 


X 


DATABASE CA 'Online! niiiuniip 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

OHIO, US; „ 

HASEGAWA, YOSHIHIRO ET AL: "Preparation of 

pyridylacryl amide derivatives as 

TGF-.beta. inhibitors and therapeutic 

agents for nephritis" 

retrieved from STN 

Database accession no. 130:124997 

XP002185428 

see RN 219965-28-3 

abstract 

& WO 99 05109 A (TSUMURA & CO. , JAPAN) 
4 February 1999 (1999-02-04) 

-/— 


1,8,12, 
15-17, 
24,25, 
27-30, 
32, 

61-63, 
66-69, 
78,79 



Copied from. 1 0522823 on 02/25/2008 



♦ * 



INTERNATIONAL SEARCH REPORT 


In rial Application No 

PCT/GB 01/04327 


c 

c 


(ContinuaUc 


n) DOCUMENTS CONSlDtHtu ium na. c »~.. , ^_ 

nation ot document, with lreScalkm.where appropriale. of the relevant passages « 


■levers to claim No. 


) 


( 

X 

X 
X 


DATABASE CA 'Online! 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

BUCHSBAUM, DONALD J. ET AL: "Radiolabeled 
fusion toxins for cancer therapy- 
retrieved from STN 
Database accession no. 128:11513 
XP002185429 

& b W0 r 9?42217 A (UAB RESEARCH FOUNDATION, 
USA) 13 November 1997 (1997-11-13) 

DATABASE CA 'Online! „„ 111Mt>llc 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO US" 

WITTE, ERNST-CHRISTIAN ET AL: "Preparation 

of phenols, phenoxyalkanoates, and analogs 

as blood fibrinoge lowering agents" 

retrieved from STN 

Database accession no. 122:31427b 

XP002185430 

see RN 163425-92-1 

fwogf 05358 A (BOEHRINGER MANNHEIM GMBH, 
GERMANY) 23 February 1995 (1995-02-23) 

DATABASE CA 'Online! „„, 11MD11C 
CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 
OHIO, US; 

ISHIZAKI, MASAHIKO: "Manufacture of 
thloether derivatives" 
retrieved from STN ,,„„„«, 
Database accession no. 121:179098 
XP002185431 
see 157851-01-9 

I^P™? 122671 A (TOKUYAMA SODA KK, JAPAN) 
6 May 1994 (1994-05-06) 

FR 1 571 198 A (BOEHRINGER, C. H., SOHN) 
13 June 1969 (1969-06-13) 

page 5; example 3 

& CA Database accession no. 72:90063 
RN 27917-61-9 . U i 
BOEHRINGER, C. H., SOHN : ••Antiphlogistic 
N — acy I — 4 — am i nopnenoxy a i kj i uua j > ■ w ■ 
derivatives" 

-/- 


1,9,13, 
14,16, 
17, 

19-21, 
23, 

28-30, 
32,62-69 

1,8,10, 
62-69, 
78,79 

1,3,7, 
33,35, 
37-39, 
41,42, 
62-69 

1,8,10, 
59, 

62-69, 
78,79 



Copied from. .10522823 on 02/25/2008 



INTERNATIONAL SEARCH REPORT 



PCT/GB 01/04327 



^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



CHEMICAL ABSTRACT^SERVICE, COLUMBUS, 

PERSHADsiNGH, HARRIHAR A. ET AL: 

"Ophthalmic uses of PPAR-. gamma, agonists 

and antagonists" 

retrieved from STN 

Database accession no. 132:73666 

XP002185432 

see RN 253587-96-1 

f WOOlf 00194 A (PHOTOGENESIS, INC., USA) 
6 January 2000 (2000-01-06) 

CHEMI C AL ABSTRACTS 0 SERVI C E , COLUMBUS , 

CRIMMIn!' MICHAEL JOHN ET AL: "Inhibition 

of tumor necrosis factor (TNF) production" 

retrieved from STN 

Database accession no. 122:230797 

XP002185433 

see RN 157726-01-7 

fwolfioggo a (British bio-technology 

LTD., UK) 26 May 1994 (1994-05-26) 

MANFRED JUNG ET AL: "Amide Analogues of 
Trichostatin A as Inhibitors of H1 stone 
Deacetylase and Inducers of Terminal Cell 

5wRNAL n 0F a MES?CINAL CHEMISTRY, AMERICAN 
CHEMICAL SOCIETY. WASHINGTON, US, 
vol. 42, no. 22, 

4 November 1999 (1999-11-04), pages 

4669-4679, XP002144226 

ISSN: 0022-2623 

cited 1n the application 

page 4671; table 1 



1,8,12, 
14,16, 
18-20, 
22,23, 
33,35, 
39,62, 
66,67, 
78,79 



1,9,13, 
14,16, 
17,20, 
21,28, 
29,32, 
62, 

66-69, 
78,79, 
81-83 



Copied from. .10522823 on 02/25/2008 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



PCT/BB 01/04327 



Patent document 




Publication 




Patent family 


Publication 


cited In search report 




date 




member(s) 




JP 11130761 


A 


18-05-1999 


NONE 






WO 9919296 


A 


22-04-1999 


AU 


9458098 A 


03-05-1999 






BR 


9812807 A 


17-10-2000 










1282319 T 


31-01-200L 








EP 


1024134 Al 


02-08-2000 








HU 


0100579 A2 


28-05-2001 








W0 


9919296 Al 


22-04-1999 








OP 


2001172245 A 


26-06-2001 










jIDjdjD DC 


09-04-2001 








NO 


20001813 A 


09-06-2000 








TR 


200001732 T2 


22-01-2001 








ZA 


9809113 A 


14-04-1999 


WO 9911606 


A 


11-03-1999 


AU 


9201098 A 


22-03-1999 










19_07_200O 








OP 


2001514245 T 


11-09-2001 








WO 


9911606 A2 


11-03-1999 


WO 9905109 


A 


04-02-1999 




7^70.1 R R9 
/ J/Ulo DC 


09-08-2001 






AU 


8357798 A 


16-02-1999 








EP 


1000935 Al 


17-05-2000 








WO 


9905109 Al 


04-02-1999 








US 


6313153 Bl 


06-11-2001 


W0 9742217 


A 


13-11-1997 


AU 


3117697 A 


26-11-1997 








y/*i£tl/ nl 


13-11-1997 








US 


6001329 A 


14-12-1999 


WO 9505358 


A 


23-02-1995 


DE 


4327365 Al 


16-02-1995 




AU 


/OOOWt ft 


14-03-1995 








CA 


2169187 Al 


23-02-1995 








WO 


9505358 Al 


23-02-1995 








EP 


0712388 Al 


22-05-1996 








OP 


9501670 T 


18-02-1997 


JP 6122671 


A 


06-05-1994 


NONE 






FR 1571198 


A 


13-06-1969 FR 


8297 M 


16-11-1970 


WO 0000194 94 


A 


06-04-2000 AU 


6267299 A 


17-04-2000 






EP 


1135792 Al 


26-09-2001 








WO 


0019494 Al 


06-04-2000 








US 


6146227 A 


14-11-2000 


WO 9410990 


A 26-05-1994 AT 


150300 T 


15-04-1997 






AU 


5430194 A 


08-06-1994 








DE 


69309094 Dl 


24-04-1997 








DE 


69309094 T2 


31-07-1997 








EP 


0667770 Al 


23-08-1995 








ES 


2101358 T3 


01-07-1997 








WO 


9410990 Al 


26-05-1994 ; 








OP 


8505605 T 


18-06-1996 








US 


5691382 A 


25-11-1997 





Copied from. .10522823 on 02/25/2008 



PCT/IB01/00683 



OEt CH/ptVjBr" 



- EDC, HOBt 



170 

(Example 111) 



168 

IIN-NaOH 
THRMeOH 



Pvample 111! 

N-Hydroxy-8-(2-naphthyl)non-8-enamide (170) 

Ctop i- Kthyl 8-fo-» g p>i^ Ynnon-8-enoate (168) 

To a solution of methyltriphenylphosphonium bromide (469 mg,1.31 
xnmol) in THF (6 xnL) pre-cooled to 0°C under nitrogen atmosphere was added 
dropwise n-butyUithium (1.42M solution in hexanes, 905 nL, 1.28 mmol) and 
stirred over 20 minutes. To this a THF (4mL) solution of 49g (82 nag, 0.262 mmol) 
wastransferred viacannula. The yellow mixture was s tirred over 30 minutes and 
quenched with a saturated aqueous solution of ammonium chloride, as the yellow 
color immediately disappeared. The solvent was removed by evaporation « 
vacuo and the aqueous residue was partitioned between water and ethyl acetate. 
The aqueous layer was then extracted with ethyl acetate and the combmed 
organic layers were washed with brine, dried (MgSO.) and concentrated. The 
cruderesiduewaspurmedbyflash^^ 

785-7.78(m,4H),7.58(dd,J = 8.8,1.9 Hz, 1H), 7.48-7.44 (m, 2H), 5.42 (d J = 1.1 
) MS (ESI) = 311 (MH*). 



157 
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Stp p 9 • 8-(2-Naphthyl'>n ^"-«-^"" if arid (169) 

Following a procedure analogous to that described in Example 18, step 3, 
but substituting ester 169 for ester 49a, the title compound was obtained in 99%. 
•H NMR (CDCy & 7.83-7.77 (m, 4H), 7.57 (d, J = 8.8 Hz, 1H), 7.47-7.44 (m, 2H), 
5.40 (s, 1H), 5.14 (s, 1H), 2.61 (t, J = 7.1 Hz, 2H), 2.33 (t, J = 7.4 Hz, 2H), 1.64-1.21 
(m, 8H). MS (ESI) = 283 (MHT). 

Ste p 3: N-Hv ^^v y-8-f2-Tiaphthv1)non-8-enaTnide (170) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid 169 for 37, and using 1.1 equivalent of NH 2 OH.HCl and 
triethylamine each, the title compound 170 was obtained in 33% yield. 'H NMR 
(CDCI3) 5: 8.22 (br s, 1H), 7.80-7.77 (m, 4H), 7.56 (d, J = 8.5 Hz, 1H), 7.46-7.44 (m, 
2H), 5.39 (s, 1H), 5.13 (s, 1H), 2.59 (t, J = 6.6 Hz, 2H), 2.05 (br s, 2H), 1.56-1.11 (m, 
8H). HRMS: (calc.) 297.1729 (M+), (found) 297.1744. 



49g HC(OCH3) 3 , 

DIPEA,nBuU 



EDC HOBt (^V^T^^^^ir^^^ 
^^JL^^^Y^ NHaOH-Hcf 'UA^ 175 



(Example 112) 



158 
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Bvample 112; 

N-Hydroxy-2-methyl-7-(2-naphthoyl)heptanamide(175) 

copl- BthYl-P-f^-""^ ^^ 1 ^^Yl)1ort«noate(171) 

To a solution of 49g (4.52 g, 14.47 mmol) in dichloromeihane (140 mL) was 
added ethylene glycol (8.07 mL, 144.7 mmol) followed by boron trifluoride 
etherate (3.67 mL, 28.94 mmol). The mixture was stirred for 1 hour at room 
temperature. Then trimethyl orthoformate (2.73 mL, 21.71 mmol) was added and 
the mixture was stirred overnight The reaction was quenched with a saturated 
aqueous solution of sodium bicarbonate and me layers were separated. The 
aqueous layer was extracted with dichloromeihane and the combined organic 
layers were washed with brine, dried (MgSOJ and concentrated. The crude 
residue was purified by flash chromatography (15% to 2 0 o/o ethyl acetate /hexane), 
to afford the title compound 171 in 44% yield. l H NMR (300 MHz, CDCI3) 
(s,lH),7.87-7.81(m,3H),7.54(dd,J = 8.5,1.4Hz,lH),7.49-7.46^ 
(m ,4H),3.82-3.78(m,2H),2.23(t,J = 7.4Hz,2H),1.99^ 
2H).MS(ESI)=357(MH + ). 

2ltfl- ^. 1 _^^ ^ -Vdiovolyllloctanoate (172 j 

To a solution of freshly distilled (over sodium hydride) diisopropylarrune 
(550 uL, 3.93 mmol) in THF (40 mL) pre-cooled to 0°C under nitrogen atmosphere 
3 waS addeddro P wisen-butymtMum(1.2Msoluuoninhexanes,3.12mL,3.65 ^ 
nunol) The mixture was stirred at 0°C for 20 minutes and cooled down to -78 C. 
Thena P reWed(-78°C)so^ 

transferred™—^ Thenapre- 
cooled (-78-C) solution of iodomethane (349 uL, 5.61 mmol) in THF (15 mL) was 
* transferred * cannula. The resulting mixture was stirred at -7*C for 30 minutes, 
quenched with a saturated aqueous solution of ammonium chloride, and then 
warmed to room temperature. Water was added and me mixture was 
hours, after which the THF layer had turned yellow. The mixture was 
concentrated*™™ and the aqueous residue was partitioned between drethyl 

30 ^w*^.T*a^^™T^^^ Mf ^>^ 
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concentrated. The crude residue was purified by flash chromatography (10% ethyl 
acetate in hexane) to afford the title compound 172 (950 mg) in 91% yield. H 
NMR (300 MHz, CDCy 8: 7.91 (s, 1H), 7.87-7.81 (m, 3H), 7.54 (dd, J = 8.8, 1.9 Hz, 
1H) 7 51-7.45 (m,2H), 4.12^.03^ 
5 iH)!l.99-1.94(m,2H),1.60^1.54(m,2H),1.35-1.19(m,9H),1.09(d^ 

MS (ESI) = 371 (MH*). 

Q, or q ; v^2-^ Y^-P -^ phfhoyA)hPV^oaie (173) 

To a solution of 172 (950 mg, 2.56 mmol) in acetone (75 mL) was added an 
aqueous IN solution of hydrochloric acid (15 mL) until a precipitate persisted, 
10 and then more acetone was added until a solution is obtained. The mixture was 
stirred at room temperature forlhour and then at50°C for 1 hour. The mixture 
was concentrated in vacuo to a 10 mL volume. The white precipitate formed was 
filtered, rinsed with water to give 173. *H NMR: (300 MHz, CDCy 8: 8.47 (s, 1H), 
8 04-7 96 (m, 2H), 7.91-7.86 (m, 2H), 5.57 (quint dj=7.7, 1.9 Hz, 2H), 4.12(q,J = 7.1 
15 Hz 2H),3.09(t,J = 7.4Hz,2H),2.46-2.39(m,lH),1.82-1.51(m,^ 

4H), 1.24 (t, J = 7.1 Hz, 3H), 1.14 (d, J = 6.9 Hz, 3H). MS (ESI) = 327 (MKT), 
gto pi: 2-M e th^ -7-^-n a phthov1)hPT>tanoic acid (174) 

Following a procedure analogous to that described in Example 18, step 3, 
but substituting ester 173 for ester 49a, the title compound 174 was obtained in 
20 73%. 'H NMR: (300MHz, CDCL.) 8: 8.47 (s, 1H), 8.03 (dd, J = 8.5, 1.6 Hz, 1H), 7.97 
(dJ = 8.0Hz,lH),7.89(d,J = 8.5 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.57 (quint d, J = 
7.7, 1.9 Hz, 2H), 3.10 (t, J = 7.1 Hz, 2H), 2.52-2.46 (m, 1H), 1.83-1.72 (m, 4H), 1.52- 
1.42 (m, 4H), 1.19 (d, J = 6.9 Hz, 3H). MS (ESI) = 299 (MH*). 
c^P * . M-TTydroxv - ^ ^ yi-^^hthovDheptanamide (175) 
25 Following a procedure analogous to that described in Example 14, step 3, 

but substituting carboxylic acid 174 for 37, and using 1.1 equivalent of 
NHPH.HC1 and triethylamine each, the title compound 175 was obtained in 65%. 
>H NMR (300 MHz, CDCLj 8: 8.47 (s, 1H), 8.02 (d, J = 8.8 Hz, 1H), 7.97 (d, J = 8.8 
Hz, 1H), 7.91-7.86 (m, 2H), 7.63-7.55 (m, 2H), 3.18-3.02 (m, 2H), 2.31-2.17 (m, 1H), 
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1.73-1.694 (m, 2H), 1-50-1.28 (m, 4H), 1.11-1.07 (m, 3H). HEMS: (calc.) 313.1678, 
(found) 313.1685. 



NHOH EDC, HOBt 



NHjOH.HCI 

(Example 113) Et,N 



(Example 114) 

5 Trample 113; 

(E)-N-Hydroxy-8-(2-naphihyl)-7-octenamide(179) 

^rpV r^^^.v yntrinher.vlphosphoniiim bromide (176) 

To a solution of ethyl 7-bromoheptanoate (10.0 g, 42.17 mmol) in toluene 
(280 mL) was added solid triphenylphosphine (11.06 g, 42.17 mmol). The solution 
10 was refluxed over 24 hours under nitrogen atmosphere and then cooled to room 
temperature. The supernatant was transferred into a different flask and an excess 
of triphenylphosphine (5.53 g, 21.09 mmol) was added. The solution was refluxed 
over 3 days and cooled to room temperature without stirring to favor 
sedimentation. The supernatant again removed by decantation and me resulting 
15 colorlessouwasdriedoverWghvac^^ 

e) in 87% yield. 'H NMR (300 MHz, CDQ3) 5: 7.96-7.62 (m, 9H), 7.37-7.08 (m, 6H), 

411-4 00(rn,m),3.86-3.70(m,2H),2.37-2.32(m,4H),2.28-2.19 

(m 6H) 131-1^5(m,2H),1.22-1.15(m,3H).MS(ESD = 419 (Phosphonium Ion). 
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St^ p?: fE/ZVEfr yl «-f?-n a phttiv1V7-ortenoate (177) 

To a suspension of phosphonium salt 176 (18.14 g, 36.32 mmol) in THF (300 
mL) pre-cooled to 0°C was added dropwise n-butylnthium (1.13M solution in 
hexanes, 35.4 mL, 39.95 mmol). The resulting light yellow solution was stirred at 
0°C over 30 minutes and a solution of a 2-naphthaldehyde (5.67 g, 36.32 mmol) in 
THF (60 mL) was transferred dropwise via cannula. The mixture was stirred 
overnight, allowing to warm to room temperature. The reaction was quenched 
with a saturated aqueous solution of ammonium chloride. Most of the THF was 
removed by evaporation in vacuo and the aqueous residue was partitioned 
between diethyl ether and water. The aqueous layer was extracted with diethyl 
ether and the combined organic layers were successively washed with water, 
brine, dried over magnesium sulfate and concentrated. The crude residue was 
purified by flash chromatography (6% to 8% ethyl acetate in hexane) affording the 
tide compound 177 in 34% yield as a mixture of E and Z isomers. *H NMR 
(CDCI3) 8: 7.83-7.75 (m, 3H), 7.71 (s, 0.5H), 7.67 (s, 0.5H), 7.57 (dd, J = 8.5, 1.9 Hz, 
0 5H), 7.49-7.38 (m, 2.5H), 6.57 (d, J = 11.5 Hz, 0.5H), 6.54 (d, J = 15.9 Hz, 0.5H), 
6.34 (dt, J = 15.7, 7.1 Hz, 0.5H),5.73 (dt, J = 11.8, 7.1 Hz, 0.5H), 4.17-4.10 (m, 2H), 
2.42 (qd), J = 7.4, 1.9 Hz, 1H), 2.34-2.24 (m, 3H), 1.73-1.31 (m, 6H), 1.28-1.22 (m, 
3H). MS (ESI) = 297 (MH + ). 
1 fi^p* rFV8-r2-NT ar V.th V n-7-octpnoic acid (178) 

Following a procedure analogous to that described in Example 18, step 3, 
but substituting ester 177 for ester 49a, the title compound 178 was obtained in 
60% *H NMR (CDCy 5: 7.79-7.75 (m, 3H), 7.67 (s, 1H), 7.57 (dd, J = 8.5, 1.7 Hz, 
1H) 7 47-7.38 (m, 2H), 6.54 (d, J = 15.7 Hz, 1H), 6.34 (dt, J = 9.0, 6.6 Hz, 1H), 2.38 (t, 
5 J = 7.4 Hz, 2H), 2.28 (q, J = 6.6 Hz, 1H), 1.74-1.64 (m, 2H), 1.57-1.40 (m, 4H). MS 
(ESI) = 269(MH t ). 

g^ p A- rFVM-HY ^^vY-«-^--"aphthv1V7-octenamide (179} 

Following a procedure analogous to that described in Example 14, step 3, 
but substituting carboxylic acid 178 for 37, and using 1.1 equivalent of 
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NHPH.HC1 and triemylamine each, the title compound 179 was obtained in 37% 
yield ^ H NMR:(CD 3 OD)5:7.79-7J4(m / 3H),7.67(s / lH),7.60(d / J = 8.8Hz / lH), 
745-7.36( m ,2H) / 656(dJ = 15.7Hz,lH) / 6.38(dt / J = 15.7,6.9Hz / lH),2.28(qJ = 
6.3 Hz, 2H), 2.11 (t, J = 7.4 Hz, 2H), 1.72-1.62 (m, 2H), 1.58-1.50 (m, 2H), 1.46-1.40 
5 (m, 2H). HRMS (calc): 283.1572, (found): 283.1567. 

Example, 114; 

N-Hydroxy-8-(2-naphthyl)octanamide (180) 

To a solution of compound 179 (30 mg, 0.106 mmol) in methanol (2 mL) 
was added a catalytic amount of 10% palladium on charcoal. The mixture was 

10 degassed and applied under hydrogen atmosphere and stirred for 15 minutes. 
Hydrogen was evacuated by vacuum and the mixture was filtered through Cehte 
and rinsed with methanol. The filtrate was concentrated in vacuo, affording the 
title compound 180 (29.1 mg) in 97% yield. >H NMR (300 MHz, CD 3 OD) 8: 7.80- 
7 74 (m, 3H), 7.60 (s, 1H), 7.44-7.37 (m, 2H), 7.33 (dd, J = 8.2, 1.6 Hz, 1H), 2.77 (t, J = 

15 7.4 Hz, 2H), 207 (t, J = 7.1 Hz, 2H), 1.71-1.64 (m, 2H), 1.62-1.57 (m, 2H), 1.37-1.28 
(m, 6H). HRMS (calc): 285.1729, (found): 285.1727. 
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(Example 116) 



F.vam ple 115; 

N-Hydroxy-8-hydroxy-8-(2-naphthyl)-2-octenamide(187) 

RtP P 1: l-(2 -KraphthvlV6-heptenol (181) 

A flame-dried round-bottomed flask was charged with magnesium 
turnings (1.23 g, 50.75 mmol) and stirred under vacuum for 15 minutes and then 
applied under nitrogen atmosphere. THF (70 ml) was added followed by 1,2- 
dibromoethane (381 mg, 2.03 mmol), and the mixture was brought to the boiling 
point for 1 minute, then and cooled down to room temperature. A solution of 6- 
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bromohexene (8.28 g, 50.75 mmol) in THF (30 mL) was transferred via cannula to 
the magnesium flask and the mixture was refluxed overnight and cooled to -7VC 
A solution of 2-naphthaldehyde (6.10 g, 39.04 mmol) in THF (30 mL) was 
transferred via cannula to the Grignard reagent and the mixture was slowly 
5 warmed to 0°C over 3 hours and kept at that temperature for 2 hours. The reacuon 
was quenched with a saturated aqueous ammonium chloride solution and THF 
was evaporated in vacuo. The aqueous residue was poured into a separating 
funnel containing water and the compound was extracted with diethyl ether (2 x 
100 mL). The combined organic layers were washed with brine, dried over 
10 magnesium sulfate and concentrated. The residue was purified by flash 
chromatography (10% to 15% ethyl acetate in hexane), affording the title 
compoundl81m89%yidd(8^^ 
4H) 751-7.44(m,3H),5.85-5^^ 

2.01 (m, 2H), 1.94-1.80 (m, 2H), 1.53-1.23(m, 4H). MS (ESI) = 223 (MH*-Hp). 
15 c^ r o. n-/t-R„tvld^^^ V^-^-nnphthv1V6-heptenol (182) 

To a solution of alcohol 181 (l.Og, 4.16 mmol) in dichloromethane (40mL) at 
roomtemperatureunderrdtrogenatmosphereweresuccessivelya 
t-butyldimethylsilyl chloride (815 mg, 5.41 mmol), imidazole (340 mg, 4.99 mmol), 
andacatalyucamountof2,6^emylammo P yridine. The mixture was stirred 
20 0 verlhourandMemylamine(696^4.99mmol)wasadded. The mixture was 
stirred for 2 days. The reaction was quenched with water and the layers 
separated. The aqueous layer was extracted with dichloromemane and the 
combined organic layers were washed successively with a IN HQ (2 x 10 mL), a 
saturated solution of sodium bicarbonate and brine, dried (MgS0 4 ) and 
25 concentrated in vacuo. The exude residue was purified by flash chromatography 
using hexane as the eluent, and affording the title compound 182 in 84% yield 
(124grHNMR: (300 MH,, CIX^ 8: 7.83-7.79 (m, 3H), 7.70 (s, 1H), 7.47-7.40 (m, 
ffl) 37B(ddU.17AlH«Hi^S»WlK^«9(d4J.«,49* 
1H )^()4-1.98(m,^^ 
30 (ESI) = 223 (MHT-TBSO). 
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StP P 3: 6-t-Buty1dimethvlsi 1y1oxv-6-f2-naphthy1)hexanal (183) 

To a solution of alkene 182 (1.05 g, 3.23 mmol) in f-butyl alcohol (50mL) 
were successively added water (10 mL), solid sodium bicarbonate (2.71 g, 32.3 
mmol), sodium periodate (4.15 g, 19.38 mmol), and osmium tetroxide (8 mg, 0.032 
mmol). The mixture turned light brown and a precipitate formed in large amount, 
making magnetic stirring impossible so the mixture was shaken by hand every 10 
minutes for 3.5 hours and the brownish color almost disappeared. The reaction 
was quenched with a 10% aqueous solution of sodium thiosulfate. After 30 
minutes, the white precipitate was filtered off and rinsed with diethyl ether. The 
filtrate was concentrated in vacuo. The residue was partitioned between diethyl 
ether and water. The aqueous layer was extracted (2 x 50 mL) with diethyl ether. 
The combined organic layers were washed successively with a 10% aqueous 
solution of sodium thiosulfate, water and brine, dried (MgS0 4 ), and concentrated 
in vacuo, yielding the title compound 183 as a crude oil in 91% yield (1.05 g). 'H 
NMR (300 MHz, CDClj) 8: 9.73 (t, J = 1.9 Hz, 1H), 7.83-7.78 (m, 3H), 7.69 (s, 1H), 
7.49-7.43 (m, 3H), 4.80 (t, J = 6.9 Hz, 1H), 2.39 (td, J = 7.1, 1.6 Hz, 2H), 1.81-1.55 (m, 
4H), 1.43-1.25 (m, 2H) 0.90 (s, 9H), 0.04 (s, 3H), -0.15 (s, 3H). MS (ESI) 225 (M+l- 
TBSO). 

Ste p 4: Methyl R.t-hiitvldime ^ y1 S nvloxv-8-(?-Tiaphthvl)-2-Qctenoate (184) 

To a suspension of sodium hydride (60% in mineral oil, 177 mg, 4.42 mmol) 
in THF (25 mL) at room temperature under nitrogen atmosphere was added 
dropwise neat methyl diethylphosphonoacetate (811 uL, 4.42 mmol). The 
resulting solution was stirred for 10 minutes while cooling down to 0°C. A 
solution of crude aldehyde 183 (1.05 g, 2.94 mmol) in THF (10 mL) was 
transferred via cannula. The resulting solution was stirred for 15 minutes at 0°C 
and quenched with a saturated aqueous solution of ammonium chloride. The THF 
was evaporated in vacuo and the aqueous residue was partitioned between diethyl 
ether and water. The aqueous layer was extracted with diethyl ether and the 
combined organic layers were washed with brine, dried (MgSOJ and 
concentrated in vacuo. The crude residue was purified by flash chromatography 
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(5% ethyl acetate/hexane), affording the title compound 184 in 63% yield (1.30 g). 
*H NMR (300 MHz, CDQ3) 5: 7.83-7.78 (m, 3H), 7.69 (s, 1H), 7.49-7.41 (m, 3H), 
6 94(dt,J = 15.4,7.1Hz, 1H), 5.79 (dt, J = 15.7, 1.1 Hz, 1H), 4.79 (dd, J = 7.1, 5.2Hz, 
lH),3.71(s,3H),2.16(^ 
5 (s, 9H), 0.04 (s, 3H), -0-15 (s, 3H). MS (ESI) = 413 (MH*). 

Step 5j «-^i ^^iTnPthvl si1y1oxY -8-(2-naphthy1V?-octenoic acid (185 ) 

Following a procedure analogous to that described in Example 18, step 3, 
but substituting ester 184 for ester 49a, the title compound 185 was obtained in 
100%. 'H NMR (CDC1 3 ) 5: 7.83-7.78 (m, 3H), 7.72 (s, 1H), 7.48-7.40 (m, 3H), 6.74 
10 (dtJ = 15.4,7.1Hz,lH),5.78(d^ 

2H), 1.82-1.69 (m, 2H), 1.47-1.28 (m, 4H), 0.89 (s, 9H), 0.06 (s, 3H), -0.16 (s, 3H). MS 
. (ESI) = 421 (M + +Na). 

a* M.W yHrnxv-8-t-but^ ^ < 18 *> 
Following a procedure analogous to that described in Example 14, step 3, 
15 but substituting carboxyhc acid 185 for 37, and using 1.1 equivalent of 
NHPH.HC1 and triethylamine each, the title compound 186 was obtained m 44% 
yield 'H NMR (CD3OD) 5: 7.83-7.72 (m, 4H), 7.48-7.40 (m, 3H), 6.77 (dt, J = 15.1, 
71Hz 1H) 5 .75(d,J.154H^lH),491^(^lH),tlWM(nw2H) / 1.7^1^ 
(m, 2H), 1.48-1.39 (m, 2H), 1.28-1.21 (m, 2H), 0.89 (s, 9H), 0.06 (s, 3H), -0.16 (s, 3H). 
20 MS (ESI) = 436 (M*+Na). 

9trr 7. x^ Y ^v v-^hvd ^^ 

To a solution of the silyl ether 186 (300 mg, 0.725 mmol) in THF (3mL) at 
room temperature was added IN aqueous solution of hydrochloric acid (3mL). 
The mixture was stirred for 3 hours at 30°C and then added a large volume of 
25 emylace^teandwater-Thewaterlayerwaswashedwithethylacetateandthe 
combined organic layers were washed with brine, dried (MgSOJ and 
concentrated in vacuo. The crude residue was purified by flash chromatography 
(75% to 100% ethyl acetate/hexane) affording unsatisfactory purity. So the 
compound was purified againusing 8% methanol m dicWorometnane affording 
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the title compound 187 in 33% yield (77 mg). H NMR: (300 MHz, CD s OD) 6: 7.87- 
7 71 (m, 4H), 732-7.40 (m, 3H), 6.77 (dt, J = 15.1, 6.9 Hz, IH), 5.75 (d,J = 15.1 Hz, 
IH), 4.76 (t, J = 6.9 Hz, IH), 2.17-2.10 (m, 2H), 1.84-1.77 (m, 2H), 1.49-1.27 (m, 4H) 
1.8&-1.75 (m, 4H). MS (ESI) = 282 (M*-OH), 322 (M*+Na). 

Pvatn ple 116; 

N-Hydroxy-8-hydroxy-8-(2-naphthyl)octanamide (188) 

To a solution of 187 (20 mg, 0.067 mmol) in methanol (670 uL) was added 
solid sodium borohydride (2.5 mg, 0.067 mmol). The mixture was stirred for 15 
minutes and the solvent was evaporated in vacuo. The residue was partitioned 
between ethyl acetate and water. The organic layer was dried (MgSO,) and 
concentrated. Purification by flash silica gel chromatography (6% methanol in 
dichloromefhane) afforded the title compound 188 in 46% yield (9.1 mg). l HNMR 
(300 MHz, CD 3 OD) 8: 7.84-7.76 (m, 4H), 7.50-7.40 (m, 3H), 4.75 (t, J = 6.6 Hz, IH), 
2.05 (t, J = 7.4 Hz, 2H), 1.86-1.76 (m, 2H), 1.62-1.55 (m, 2H), 1.43-1.23 (m, 6H). 
HRMS: (calc.) 283.1572 (M-H.O), (found) 283.1581. 
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P.yam plell7: 
(Z)-N-(2-Aiiunophe^ 

c^ p 1 ; LOA ^fYl^-naphthvl-^-pentenol (189) 

Following a procedure analogous to that described in Example 115, step 1, 
but substituting 4-bromobutene for 6-bromohexene, the resulting alcohol (2.16 g/ 
10 16 mmol) was dissolved in dichloromethane (80 ml) and was added Et^ (5.7 
ml, 40.6 mmol), acetic anhydride (2.9 ml, 30.5 mmol) and DMAP (62 mg, 5%) at 
0°C. The solution was warmed up at room temperature and stirred for 5 hours. 
The resulting solution was washed with a saturated solution of NaHCO, (2 x 50 
169 
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mL)/ brine and then dried over Na£0 4 and concentrated to give the product 189 
(2 6g, 99%). "C NMR (75 MHz, CDC13) 5: 21.2, 29.6, 35.2, 75.5, 115.2, 124.2, 125.7, 
125.9, 126.1, 127.6, 127.9, 128.2, 133.0, 133.0, 137.3, 137.7, 170.2. MS (ESI) = 277 
OVT+Na). 

To a solution of ethyl acetoacetate (545 pi, 5mmol) in dichloromethane at 
-78°C was added Eijtf (2.1 ml, 15 mmol). After for 2 hours Tf 2 0 (1.1 ml, 3.9 mmol) 
was added and me solution was stirred at -78°C for 5 hours. The solution was 
warmed up at room temperature and was diluted with anhydrous methanol. The 
10 oil was filtered through a pad of silica gel eluting with ether and concentrated to 
give yellow oil. Purification by column chromatography over silica gel gave the 
following compounds 190: E-isomer (575 mg, 46%), Z-isomer (409 mg, 33%). *C 
NMR: (75 MHz, CD 3 OD) 5: 25.2, 25.3, 28.7, 33.7, 39.1, U7.4, 124.7, 127.8, 128.7, 
129.0, 129.5, 130.6, 131.0, 137.8, 161.9, 170.1. MS (ESI) = 297 (MH*). 
15 C<T ^. ( P/^.p,thvi-^^ y1-^^tov.r-8-(?-naphthyl)-?-octenoate (191) 

An oven-dried flask equipped with a reflux condenser and a septum inlet 
was flushed with nitrogen and charged with a solution of 9-BBN (0.5M, 0.66 mmol 
) and men alkene 189 (168 mg, 0.66 mmol) at 0°C. The mixture was warmed up 
slowlytoroomtemperatureandstirredfor6hours. To this solution were added 
20 dioxane (4 ml), powder K,P0 4 (191 mg, 0.90 mmol), Pd^Ph,), (18 mg, 0.015 
mmol), and triflate 190 (solution in dioxane 0.18M, 3.42 ml, 0.60 mmol). The 
mixture was heated at 85°C for 17 hours. Then the mixture was diluted with 
hexane at room temperature, and the residual borane was oxidized with 3 M 
NaOH (1 ml) and 30% HA d 1 houI - ™ e P roduCt WaS 

25 with brine, dried over Na^O, and finally isolated by chromatography over silica 
gel (hexanes^O: 10:1 to 1:1) to give 70% as mixture of E and Z-isomers 191 in a 
l-ll ratio. The 20% of Z-isomer was isolated from the mixture: *C NMR: (75 
MHz CDCy & 21.1, 24.9, 25.5, 27.6, 32.9, 35.8, 50.6, 75.9, 115.6, 124.1, 125.5, 125.8, 
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126.0, 127.5, 127.8, 128.1, 132.8, 132.9, 137.9, 160.4, 166.5, 170.2. MS (ESI) = 375 
(M*+Na). 

g to p A.- rzVR-Hy^^v Y-^^-^^^ 3 ^^ 1 ^- 0 ^ 110 ^ 3dd (192) 

Following a procedure described in Example 1, step 4, but substituting 

ester 191 for ester 3, the compound 192 was obtained in 99% yield. "C NMR (75 

MHz CDCy 5 25.3, 26.9, 29.1, 34.0, 39.7, 75.1, 117.1, 125.3, 125.6, 126.5, 126.9,. 

128.5' 128.8, 128.9, 134.3, 134.7, 143.9, 162.2, 169.7. MS (ESI) = 281 (MHVHjO) 

S*> p * ^-3-> ^ Yl-7-(2-naphthov1V2-heptenoic acid (193 ) 

To a solution of 192 (98 mg, 0.33 mmol) in dry dichloromethane (6 mL) was 
added a solution of Dess-Martin reagent (162 mg, 0.38 mmol) in dry 
dichloromethane (1 mL) via cannula. The mixture was stirred at room temperature 
for 24 hours. The mixture was diluted with ether and NaHS0 3 (221 mg) in 
aqueous solution was added with stirring until the phases are homogeneous. The 
product was extracted, washed with 5% KHSO, brine, dried over Na^ and 
finally isolated by chromatography over silica gel (hexanes^O: 4:1 to 1:1) to give 
193 in 94% yield. "CNMR: (75 MHz, CD 3 OD) 5: 25.2, 25.3, 28.7, 33.7, 39.1, 117.4, 
124.7, 127.8, 128.7, 129.0, 129.5, 130.6, 131.0, 137.8, 161.9, 170.1. MS (ESI) = 297 
(MrT). 

c^p <y fz v N .fO -A^^n r hPnvlV3- mPthv1-7- na p hmov1-9-hppteTia m ide (194) 
, FoUowmgaproc^duredescribedmExample35,butsubstituting 
respectively acid 193 for acid 80 and 1,2-phenylenediamine for aniline, the 
compound 194 was obtained in 99% yield. >HNMR:(300 MHz, CD 3 OD): 8.01 (d, 
2H J = 8 0 Hz), 7.92 (d, 2H, J = 8.8 Hz), 7.65-7.54 (m, 3H), 7.09 (d, J=8.0 Hz, IH), 
6 68 (dd J = 7.7, 7.4 Hz, IH), 5.97 (s, IH), 3.22 (t, J = 7.1 Hz, 2H), 2.82 (dd, J « 7.4, 
5 77Hz,2H),1.91-1.80(m^^ 

25.2, 28.7, 33.4, 39.1, 118.6, 119.6, 124.7, 125.4, 126.9, 127.8, 127.9, 128.7, 129.4, 129.5, 
130.7, 131.1, 133.9, 135.5, 136.9, 140.8, 143.0, 157.6, 167.5, 202.6 
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Exam ple 118; 

(Z)-N-(2-Anunophenyl)-3-methyl-7-(2-naphthoyl)heptanainide (198) 

Ste p 1 : Eihvl-3-^^hv1-8-O-a0 Ptoxv-8-(2-n a p hthy1V2-octenoate (195) 

To a cold (ice bath) solution of 191 (126 mg, 0.36 mmol) in dry CH3OH (4 
ml) were added 3 ml of a 4% CHpH solution of NiCl^Hp (0.6 mmol). The 
solution was stirred for 30 min at 0°C and then treated portionwise with NaBH 4 
(46 m g/ 1.22 mmol). The resulting black solution was stirred for additional 1 hour 
at 0°C, and then the ice bath was removed. After 18 hours at room temperature the 
mixture was treated with NaHCO, filtered through Celite, and concentrated. The 
residue was partitioned between saturated NaHCO s solution and 
dichloromethane. The combined organic layers were dried Na.SO, and 
concentrated to give crude 195. Hash chromatography on silica gel of the residue 
afforded 67% of 195 (86 mg). »C NMR (75 MHz, CDCI3) 5: 19.5, 25.5, 26.5, 30.1, 
36.0, 36.4, 41.1, 41.4, 51.3, 76.1, 124.2, 125.6, 125.9, 127.6, 127.9, 128.2, 132.9, 133.0, 
137.9, 170.3, 173.6. MS (ESI) = 379 (M*+Na). 
Stp p 2: 8-Hvd r^v y-3-methvl - «-^-Ti a phthvn-ortanoic acid (196 ) 

Following a procedure described in Example 1, step 4, but substituting 
ester 195 for ester 3, the compound 196 was obtained in 99% yield. *C NMR (75 
MHz, CDO.) 6: 20.0, 27.0, 27.9, 31.4, 37.6, 39.9, 42.6, 75.2, 125.3, 125.6, 126.5, 126.9, 
128.6, 128.8, 128.9, 134.3, 134.7, 143.9, 177.2. MS (ESI) = 323 (M*+Na + ). 

fitp p 3: ^Metb yl-7-naphthovl-heptanoic acid (197) 

Following a procedure described in Example 117, step 5, but substituting 
196 for 192, the compound 197 was obtained in 94% yield. *H NMR (300 MHz, 
CDCl,) 8 8.06-7.55 (m, 7H), 3.32 (br s, 1H), 3.16 (t, J = 6.9Hz, 1H), 2.32 (dd, J = 6.0, 
14.0 Hz, 1H), 2.14-2.06 (m, 1H), 1.96-1.95 (m,lH), 1.78-1.73 (m, 2H), 1.47-1.29 (m, 
3H), 0.97 (d, J = 6.04 Hz, 3H). MS (ESI) = 299 (MKT). 



172 



Copied from. .10522823 on 02/25/2008 



WO 01/70675 



•CT/IB01/00683 



Ste p 4: N-r2-Aminophenv}>-^-Mpt>»vl-7-naphthovl-heptanamid e (198) 

Following a procedure described in Example 35, but substituting acid 193 
for acid 80 1,2-phenylenediamine for aniline, the compound 198 was obtained in 
87% yield. 'H NMR (300 MHz, CD 3 OD): 8.05-7.91 (m, 4H), 7.67-7.53 (m, 2H), 7.10- 
5 6.68 (m, 5H), 3.33-3.31 (m, 2H), 3.19 (dd, J = 6.9, 7.4 Hz, 2H), 2.47-1.29 (m, 7H), 1.05 
(d, J = 6.6 Hz, 3H), U C NMR (75 MHz, CD 3 OD): 20.1, 25.8, 27.7, 32.1, 37.7, 39.4, 
44.87, 118.6, 119.5, 124.7, 127.1, 127.8, 128.3, 128.8, 129.5, 129.6, 130.7, 131.1, 134.1, 
137.1,174.6,202.7. 

Example 119: 

10 N-Hydroxy-3-methyl-7-(2-naphthoyl)heptanarnide(199) 

Following a procedure analogous to that described in Example 14, step 3, 
but substituting carboxylic acid 197 for 37, and using 1.1 equivalent of 
NHPH.HC1 and rriethylamine each, the title compound 199 was obtained in 63% 
yield. *H NMR: (300 MHz, CD 3 OD): 8.07-7.58 (m, 7H), 3.32 (t, J = 1.7 Hz, 2H), 3.18 

15 (dd, J= 7.4, 6.7 Hz, 2H), 2.13-1.30 (m, 7H), 0.95 (d, J = 6.3 Hz, 3H). *C NMR (75 

MHz, CD 3 OD): 19.7, 25.7, 27.6, 31.7, 37.6, 39.4, 41.4, 124.7, 127.9, 128.7, 129.4, 129.6, 
130.7, 131.1, 134.1, 135.6, 137.1, 172.4, 202.8. 




173 



Copied from. .10522823 on 02/25/2008 



WO 01/70675 



»CT/IB01/00683 



Example 120: 

(E / E)-N-(2-Aminophenyl)-7-[(4-biphenyl)carbonyl]-2>heptadienamide (204) 

Step 1: W4-Bi phenvl) ^hvdroxvbut anone (200) 

To a solution of bromobiphenyl (1 g, 4.3 mmol) in THF (20 mL) 

5 stirred at - 78°C under nitrogen was dropwise added n-BuLi (2.5M in hexane, 1.89 
mL, 4.72 mmol). The mixture was stirred for 2 hours at - 78°C / then warmed up to 
0°C and transferred via cannula over a solution of -^butyrolactone (362 uL, 4.72 
mmol) in THF (10 mL) cooled at -78°C. The reaction mixture was stirred for 2 
hours at - 78°C, quenched by a slow addition of water (10 mL), and then extracted 

10 with ethyl acetate (3 x 50 mL). The combined organic layers were dried (MgSOJ 
and concentrated. Purification by flash silica gel chromatography (40% ethyl 
acetate in hexane) afforded the corresponding the alcohol 200 (430 mg, 42% yield). 
MS (ESI) = 241 (MIT). 

Ste p 2: 3-rf4-Biphe n yncarbonv1 1propionaldehvde (201) 
15 To a suspension of pyridinium chlorochromate (448 mg, 2.08 mmol), 

sodium acetate (170 mg, 2.08 mmol), Celite (200 mg) and molecular sieves 4A (10 
mg) in anhydrous dichloromethane (10 mL) at room temperature under nitrogen 
was slowly added a solution of alcohol 200 in dichloromethane (5 mL). The 
reaction mixture was stirred at room temperature for 30 minutes and then filtered • 
20 through a short pad of Celite. The organic layer was dried (MgS0 4 ), concentrated, 
and the crude was purified by flash silica gel chromatography (40% ethyl acetate 
in hexane) affording the aldehyde 201 (160 mg, 73% yield). MS (ESI) = 239 (MH*). 
Ste p 3j ffi.E)-Ethyl-7-ff4-biphenv 1Varbonvn-2,4-heptadienoate (202) 

To a solution of aldehyde 201 (180mg, 0.75 mmol) in THF (10 mL), stirred 
25 at 0°C under nitrogen, was added triethyl-4-phosphonocrotonate (220 uL, 0.98 

mmol) followed by sodium hydride (40 mg, 0.98 mmol). The mixture was allowed 
to warm up to room temperature in 2 hours and then quenched by adding water, 
and extracted with ethyl acetate. The combined organic layers were washed with 
brine, dried (MgSOJ and concentrated. Purification by flash silica gel 
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chromatography (30% ethyl acetate in hexane) afforded the corresponding diene 
202 (100 mg, 40% yield). MS (ESI) = 335 (MIT). 

Ste p 4: ( F,EV7-rf4- Bi phenvl'>carbonyn-2.4- hpptadienoic acid (203) 

Following the procedure described in Example 18, step 3, but substituting 
5 ester 202 for ester 49a, the title compound 203 was obtained in 80% yield. *H 
NMR (300 MHz, CDCl^CDpD 5:1) 5: 7.89-7.95 (2 m, 2 H), 7.49-7.65 (m, 4 H), 
7.28-7.40 (m, 3 H), 7.15 (dd, J = 15.3 , 9.9 Hz, 1 H), 6.05-6.24 (m, 2 H), 5.69 (d, J = 
15.6 Hz, 1 H), 3.1 (t, J = 7.2 Hz, 2 H), Z50-2.60 (m, 2 H). 

Stop 5j (F FVM-^2-Am inn phpnvlV7- ^ 4-bi phenvl)carbonvl1-2,4-heptadienamide 
10 f204> 

Following the procedure described in Example 22, but substituting 
carboxylic acid 203 for 50g, the title compound 204 was obtained in 47% yield. MS 
(ES3) = 397(MH). 

Example 121; 

15 (E,E)-N-Hydroxy-7-[(4-biphenyl)carbonyl]-2,4-heptadienamide (205) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid 203 for 37, and using 1.1 equivalent of NHpH.HCl and 
triethylamine each, the title compound 205 was obtained in 35% yield. MS (ESI) .= 
322 (MH*). 
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2. NHzOH Hd, EtsN 




(Example 122) 



210 
(Example 123) 



Example 122; 

N-Hydroxy-N-(2-naphthylmethyl-methylarnmo)hexanamide(209) 

StP P 1: N-Me ^yl-p-raprolactam (206) 

To a solution of e-caprolactam (2.0 g, 17.6 mmol) in anhydrous THF (15 
mL) at 0°C was added NaH, 60% dispersion in oil (1.06 g, 26.0 mmol), and the 
mixture was stirred at 0°C for 30 minutes. The cold bath was removed and the 
mixture was stirred at room temperature for 1 hour and then cooled again to 0°C. 
Methyl iodide (1.65 mL, 26.0 mmol) was added dropwise over 10 minutes, then 
the cold bath was removed and the mixture was stirred at room temperature for 
18 hours. The excess NaH was quenched with methanol, THF was removed in 
vacuo and the crude was partitioned between ethyl acetate and water. The 
aqueous phase was washed with ethyl acetate (2 x 30 mL), adding solid Nad to 
break the emulsion. Organic washings were combined and dried over Na^SO, 
Ethyl acetate was removed in vacuo and the crude product 206 (154 g, 68%) was 
used without further purification. MS (ESI) = 128 (MH*). 
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Ste p 2: fcNzMe&jdamino hexanoic acid (207) 

A mixture of N-methyl e-caprolactam 206 (1.1 g, 8.6 mmol) and 8N HQ (8 
mL) and Hp (4 mL) was refluxed for 18 hours. The resulting solution was cooled 
to room temperature, diluted with H,0 (20 mL) and the mixture was evaporated 
5 t odryness.AdditionalH 2 0(10mL)wasaddedandagamremovedmt;flcuo.The 

crude residue was triturated with acetone (2 X 5 mL), removing acetone each 
time. The resulting solid was dried in vacuo to yield the desired product 207 (1.21 
g/ 96%). MS (ESI) = 146 (MKT). 

Q to p ^■^ a r^y^^- me ^ r1 ^ inn ^ exano1r add (2 ° 8) 
10 Following ihe procedure described in Example 122, step 1, but substituting 

respectively the amino acid 207 for the azepan-2-one, 2-bromomethyl- 
naphthalene for methyl iodide, and DMF for THF, the title compound 208 was 
obtained in 45% yield after purification by column chromatography (33% to 90% 
methanol in dichloromethane). 
15 Step a- M-Wvdro^^-r9-n a p bthvlmPthv1-meth Y lamino)hexanamide (209) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid 208 for 37, and using 1.1 equivalent of NH.OH • HQ and 
triemylamine each, the title compound 209 was obtained in 20% yield. >H NMR 
(300 MHz, DMSOd,) 8 10.3 (br s, 1H), 8.65 (br d, J = 0.8 Hz, 1H), 7.86 (m, 3H), 7.80 
20 (s,lH);7.47(m,3H),3.58(s^^ 
Hz, 2H), 1.48 (m, 4H), 1.26 (m, 2H). 

Example 123; 

N-(2-Airrfnophenyl)-N^^ 

Following the procedure described in Example 22, but substituting 
25 carboxylic acid 208 for 50g, the title compound 210 was obtained in 20% yield. l H 
NMR (300 MHz, DMSOcy 59.1 (br s, 1H), 7.86 (m, 3H), 7.86 (m,3H), 7.78 (br s, 
1H) 7.47 (m, 3H), 7.14 (dd, J = 8.0, 1.4 Hz, 1H), 6.87 (dt, J = 8.0, 1.4Hz, 1H), 6.70 
(dd J = 8 0, 1.4 Hz, 1H), 6.51 (dt, J = 7.4, 1.4 Hz, 1H), 4.81 (br, 2H), 3.63 (br, 2H), 
2.39 , (br,2H),2.30(t,J = 7.3Hz,2H),2.16(brs,3H),1.56(m,4H),1.35(m,^ 
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Example 124: 

N-Hydroxy-5-N-(2-naphthylmethyl-methylammo)pentanamide(213) 

Ste p 1: 5-Mp tVi ylamino -ppntanoic acid (211) 

Following the procedure described in Example 122, step 2, but substituting 
l-methyl-2-piperidone for 206, the title compound 211 was obtained in 95% yield. 
MS (ESI) = 132 (MH*). 

Ste p 7_ ; ,S-N-Q-^ a phth ylmethv 1 - me t hvlarn mo)pentanoic acid (212) 

Following the procedure described in Example 122, step 3, but substituting 
amino acid 211 for 207, the title compound 212 was obtained in 58% yield. MS 
(ESI) = 272 (MrT)- 

Ste p 3: N-HyHrnxv-5-N-(2 -^ a phthv1memv1-memvlarnino)pf»nt a naniide (213) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid 212 for 37, and using 1.1 equivalent of NH,OH.HCl and 
triethylamine each, the title compound 213 was obtained in 33% yield. 'HNMR 
(300 MHz, DMSOdJ 5 10.30 (br s, 1H), 8.61 (br s, 1H), 7.85 (m, 3H), 7.75 (s, 1H), 
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7.46 (m, 3H), 3.57 ( S/ 2H), 2.34 (t, J = 6.9 Hz, 2H), 2.1 (s, 3H), 1.93 (t, J = 6.9 Hz, 2H), 

1.47 (m,4H). 

Evample 125; 

N-Hydroxy-5-N-[2-(2-naphthylethyl)-methylaminolpentanainide(216) 

5 StP p 1: 2-^2-Bro mnPthylfoaphthalene (214) 

A solution of ttphenylphosphine (0.57 g, 2.2 mmol) and N- 
bromosucdriimide (0.39 g, 2.2 mmol) in anhydrous dichloromethane (4 mL) was 
stirred for 10 minutes. 2-Naphthalenethanol (0.25 g, 1.45 mmol) was added, 
followed immediately by imidazole (0.25 g, 1.45 mmol) and the mixture was 
10 stirred at room temperature for 18 hours. The reaction mixture was partitioned 

between Hp and dichloromethane. The aqueous layer was extracted with diethyl 
ether (2 x 20 mL) and the combined organic extracts were dried over MgS0 4 and 
evaporated to dryness. The crude residue was purified by column 
chromatography through a plug of silica gel eluting with 10% ethyl acetate in 
15 hexanes to afford a colorless solid 214 (0.29 g, 86%). 

Ste p 1: 5-N-r? -r7-Nra phthv3 ^ yn-methv1amino1pentanoic acid (215) 

A mixture of amino acid 211 (60 mg, 0.45 mmol), 2-(2- 
bromoethyl)naphthalene (0.15 g, 0.64 mmol) and potassium carbonate (0.24 g, 1.7 
mmol) in methanol-Hp (2 : 1.5 mL) was heated at reflux for 7 hours and then at 
20 room temperature for 18 hours. Methanol was removed in vacuo, the remaining 
aqueous residue was partitioned between ethyl acetate and Hp and extracted 
with ethyl acetate (2 x 20 mL). The aqueous layer was evaporated to dryness, 
triturated with methanol and filtered to remove inorganic solids. The filtrate was 
evaporated to dryness and then purified by column chromatography using a 
25 gradient of 25 to 75% methanol in dichloromethane to afford a colorless solid 215 
(85 mg, 69%). MS (EST) = 286 (M+l). 
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StP p 3: N-HvH rov y-S-M42-f 7-n a phthvlethvlVmethvlamino1pentanamide (216) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid 215 for 37, and using 1.1 equivalent of NHpHJiCl and 
triethylamine each, the title compound 216 was obtained in 15% yield. 'HNMR: 
(300 MHz, DMSOdJ 5 7.83 (m, 3H), 7.71 (s, 1H), 7.44 (m, 3H), 2.86 (dd, J = 8.5, 6.9 
Hz, 2H), 2.60 (m, 2H), Z34 (t, J = 7.0 Hz, 2H), 2.2 (s, 3H), 1.93 (t, J = 7.15 Hz, 2H), 
1.43 (m,4H). 



H (5 X ST B '' °° r ^) ^ oa " 2 C HrxozH 




or^ co^gr^ 002 " ^X^°; H 

1219a 219b 
1. HOBt, EDC 
2. NHjOH'HCI, EtgN 



1. HOBt, EDC 

2. NHapH-HCI.Et3N 



220a 
(Example 126) 



(Example 127) 



222 

(Example 128) 



223 
(Example 129) 



224 

(Example 130) 



Copied from .10522823 on 02/25/2008 



w PCT/IB01/00683 



Example 126; 

N-Hydroxy-6-N-(Ben2^1oxycarbonyl-2-naphthylmethylamino)hexanamide 
(220a) 

Step 1: N-2-N aphthylmethyl-e-caprolactam (217) 
5 Following the procedure described in Example 122, step 1, but substituting 

respectively 2-bromomethylnaphthalene for methyl iodide, and DMF for THF, the 
tide compound 217 was obtained in 97% yield. MS (ESI) = 254 (MrT). 

Step 2: 6-N-f2-Naphmylmemylamino)hexanoic acid (218) 

Following the procedure described in Example 122, step 2, but substituting 
10 217 for 206, the tide compound 218 was obtained in 69% yield. MS (ESI) = 272 
(MET). 

Step 3: 6-N-fBenzyloxycarbonyl-2-napht hylmemylarnino)hexanoic add (219a) 

To an emulsion of compound 218 (70 mg, 0.26 mmol) in dioxane-HjO (1.5 : 
2.5 mL) stirring at room temperature was added NaOH (0.1 g, 2.5 mmol) 

15 dissolved in 1 mL Hp followed by benzyloxycarbonyl chloride (0.044 mL, 0.31 

mmol). The mixture was stirred vigorously for 18 hours. Dioxane was removed in 
vacuo and the resulting aqueous layer was diluted with FLO and extracted with 
diethyl ether (2 x 20mL). Subsequentiy, the aqueous layer was neutralized to pH 7 
using a KHS0 4 solution (0.37 M) and then extracted with ethyl acetate (2 x 30 mL). 

20 The combined organic extracts were dried over Ne^SO, and then evaporated to 
dryness to afford a crude oil 219a (75 mg, 72%) that was used without further 
purification. MS (ESI) = 428 (MFT). 

StP p 4: ^Hydroxv^N-fBenzylo xycarbon^^ 
(220a) 

25 Following the procedure described in Example 14, step 3, but substituting 

carboxylic acid 219a for 37, and using 1.1 equivalent of NFLOH.HC1 and 
triethylamine each, the tide compound 220a was obtained in 66% yield. *H NMR 
(300 MHz, DMSO-dJ 8 10.30 (br s, 1H), 8.65 (br s, 1H), 7.87 (m, 3H), 7.7 (br d, J = 
10.7 Hz, 1H), 7.49 (t, J = 3.7 Hz, 2H), 7.38 (m, 4H), 7.25 (m, 2H), 5.13 (br d, J = 6.6 
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Hz, 2H), 4.61 (s< 2H), 3.22 (m, 2H), 2.1 (m, 1H), 1.88 (m, 2H), 1.47 (m, 4H), 1.20 (m, 
2H). 

Example 127; 

N-Hydioxy-6-N-(Benzyl-2-naphthylmethylamino)hexanamide (220b) 
Ste p 1: 6-N-fBpnzyl-2-nap hfV. ylmethvlamino^hexanoic acid (219b) 

Following the procedure described in Example 122, step 1, but substituting 
respectively the amino acid 218 for the e-caprolactam, benzyl bromide for methyl 
iodide, and DMF for THF, the title compound 219b was obtained in 56% yield. MS 
(ESI) = 362 (MH*). 

Ste p 2: N-Hyriroxv-frN-fe enzvl - 2-rmph mvlmemvlamiTio)hexanamide (220b) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid 219b for 37, and using 1.1 equivalent of NH.OH.Ha and 
triethylamine each, the title compound 220b was obtained in 27% yield. l H NMR 
(300 MHz, DMSO-d 6 ) 5 10.29 (br s, 1H), 8.65 (br s, 1H), 7.84 (m, 4H), 7.48 (m, 3H), 
7.33 (m, 4H), 7.21 (m, 1H), 3.66 (s, 2H), 3.54 (s, 2H), 3.35 (t, J = 7.1 Hz, 2H), 1.87 (t, J 
= 7.3 Hz, 2H), 1.46 (m, 2H), 1.40 (m, 2H), 1.19 (m, 2H). 

Example 128; 

N-Hydroxy-6-N-(t^-butoxycarbonyl-2-naphthylmethylamino)hexanamide 
(222) 

Ste p 1: 6-N-^grt-Butoxyrarbonvl-2-naphmvl m ethylamino)hexanoic acid (221) 

Following the procedure described in Example 126, step 3, but substituting 
di-ferf-butyl dicarbonate for benzyloxycarbonyl chloride, the title compound 221 
was obtained in 88% yield. MS (ESI) = 394 (MH*). 

Ste p 2: N-Hy Hrnx y-6-N-( tert-butoxycarbo n v l-2- 
naphmylmethylamino)hexanam ide (222) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid 221 for 37, and using 1.1 equivalent of NHpHHCl and 
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triethylamine each, the title compound 222 was obtained in 60% yield. 'H NMR : 
(300 MHz, DMSO-dJ 5 10.31 (br s, 1H), 8.65 (br s, 1H), 7.87 (m, 3H), 7.7 (br s, 1H), 
7.5 (m, 2H), 7.37 (m, 1H), 4.52 (br s, 2H), 3.15 (m, 2H), 1.90 (t, J = 7.3 Hz, 2H), 1.41 
(m, 13H), 1.17 (m, 2H). 

5 Example 129; 

N-Hydroxy^N-(2-naphmylmethylamino)hexanamide trifluoroacetate (223) 

To a stirring solution of compound 222 (65.0 mg, 0.17 mmol) in anhydrous 
dichloromethane (3 mL) at room temperature was added trifluoroacetic acid (3.5 
mL) dropwise. The solution was stirred for 18 hours, dichloromethane and 

10 trifluoroacetic acid were removed in vacuo, the residue was dissolved in Hp and 
then extracted with ethyl acetate (2 x 20 mL). The aqueous layer was lyophilized 
to yield the final product 223 as a colorless oil (30.0 mg, 45%). *H NMR : (300 
MHz, DMSO-dJ 8 10.35 (s, 1H), 8.79 (br s, 2H), 8.67 (s, 1H), 7.96 (m, 4H), 7.58 (m, 
3H), 4.3 (br s, 2H), 2.94 (br s, 2H), 1.93 (t, J = 7.4 Hz, 2H), 1.61 (m, 2H), 1.49 (m, 

15 2H),1.27(m,2H). 

Exam ple 130; 

7V-(2-Ammophenyl)-6-N-(t^-butoxycarbonyl-2-naphthylmethylamino)- 
hexanamide (224) 

Following the procedure described in Example 22, but substituting 
20 carboxylic acid 221 for 50g, the title compound 224 was obtained in 53% yield. *H 
NMR (300 MHz, DMSO-d,) 8 9.06 (br s, 1H), 7.87 (m, 3H), 7.71(br s, 1H), 7.49 (m, 
2H), 7.38 (d, J = 8.5 Hz, 1H), 7.13 (d, J = 6.6 Hz, 1H), 6.88 (m, 1H), 6.70 (dd, J = 1.1, 
8.0 Hz, 1H), 6.52 (dt, J = 1.4, 8.2 Hz, 1H), 4.8 (m, 2H), 4.54 (br s, 2H), 3.17 (m, 2H), 
2.28 (t, J = 7.3 Hz, 2H), 1.44 (m, 15H). 



Copied from. 1 0522823 on 02/25/2008 



rPCT/IBOl/00683 



_ 5-meicaptovalertc _ 



HOBt/EDC tjL^^^Y"™ 
NHfiHMasr 226 O 

226a :Ar= QQT (Example 131) 

226b :Ar=(Ty^ (Example 132) 
228 227b : Ar = 0T^ (Example 134) 

• • \ HOBt/EDC 

\cc 



HOBt/EDC 
NHjOH-HQ 



a : Ar = QQf ( E * am P le 135 > 
b : Ar = Qf^' (Example 136) 



230a: Ar = QQT (Example 137) 
230b : Ar = (Example 138) 



Example 131: 

N-Hydroxy-5-(2-naphthoylmethylsulfanyl)pentanamide(226a) 

Ste p 1: 5-(2-N « P >itho ylmethv1sulfanvl)pentaTioic add (225a ) 

To a solution of bromomethyl-2-naphthyl ketone (2 g, 8.00 mmol) in 
anhydrous THF (50 mL) was added 5-mercaptovaleric acid (1.07 g, 8.00 mmol), 
foUowed by potassium carbonate (5.71 g, 41 mmol). The suspension was refluxed 
for 1 hour, cooled to the room temperature and filtered. The solid was collected, 
dissolved in a 1:1 mixture water-THF and acidified withHCl (pH 1-2). The acidic 
solution was extracted with ether, dried (MgSOJ, filtered and evaporated to 
produce the title compound 225a (1.21 g, 50% yield). 1 HNMR (300 MHz, DMSO- 
dj 5 11.98 (br s, 1H), 8.69 (s, 1H), 8.10 (d, J = 7.5 Hz, 1H), 8.00-7.98 (m, 3H), 7.67- 
7.61 (m, 2H), 4.09 (s, 2H), 2.52 (t, J = 6.6 Hz, 2H), 2.19 (t, J = 6.6 Hz, 2H), 1.56-1.53 
(m,4H). 
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Ste p 2: N-Hy drox y S-^-p a phthovlmethvlsulfanyDpentanamide (226a) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid 225a for 37, and using 1.1 equivalent of NH.OH.HC1 and 
triethylarnine each, the title compound 226a was obtained in 24% yield. 1H NMR 
(300 MHz, DMSO-d,) 8 10.33 (s, 1H), 8.70 (s, 1H), 8.66 (s, 1H), 8.10 (d, J = 7.7 Hz, 
1H), 8.00-7.97 (m, 3H), 7.70-7.59 (m, 2H), 2.51 (t, J = 6.9 Hz, 2H), 4.10 (s, 2H), 1.94- 
1.91 (m, 2H), 1.53-1.51 (m, 4H). 

Example 132t 

N-HydK>xy-5-(4-biphenylcarbonylmethanesulfanyl)pentanamide (226b) 
Ste p 1: 5-f4-Bi pbPn ylcarbo nvlm et h a nesu lfanyl>pentanoic add (225b) 

Following the procedure described in Example 131, step 1, but substituting 
bromomethyl-4-biphenyl ketone for bromomethyl-2-naphthyl ketone, the title 
compound 225b was obtained in 81% yield. *H NMR (300 MHz, CDCy 8 8.05 (d, 
J = 8.0 Hz, 2H), 7.71-7.62 (m, 4H), 7.50-7.40 (m, 3H), 3.81 (s, 2H), 2.60 (t, J = 6.3 Hz, 
2H), 2.38 (t, J = 6.9 Hz, 2H),1.72-1.68 (m, 4H). 

Ste p 2: N-H ydroxy-5-(^bi phenvlr arbon ylme th anesul fanyl)pen tanarnide (226b) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid 225b for 37, and using 1.1 equivalent of NH 2 OH.HQ and 
triethylamine each, the title compound 226b was obtained in 30% yield. X H NMR 
(300 MHz, DMSO-dJ 8 10.31 (s, 1H), 8.65 (s, 1H), 8.05 (d, J = 8.2 Hz, 2H), 7.73 (d, J 
= 8.0 Hz, 2H), 7.80 (d, J = 8.5 Hz, 2H), 7.51-7.41 (m, 3H), 3.98 (s, 2H), 1.92 (br s, 
4H), 1.51 0^.5,4*1), 

Fxam ple 133; 

N-(2-Ammophenyl)-5-(2-naphmoylmethylsulfanyl)pentanamide (227a) 
Following the procedure described in Example 22, but substituting 
carboxylic acid 225a for 50g, the title compound 227a was obtained in 20% yield. 
*H NMR (300 MHz, DMSO-dg) 8 9.07 (s, 1H), 8.69 (s, 1H), 8.10-7.97 (m, 4H), 7.68- 
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7.58 (m, 2H), 7.11 (d, J = 7.1 Hz, 1H), 6.86 (t, J = 7.1 Hz, 1H), 6.80 (d, J = 7.7 Hz, 
1H), 650 (t, J = 7.4 Hz, 1H), 4.78 (s, 2H), 4.10 (s, 2H), 2.56 (t, J = 6.6 Hz, 2H), 2.30 (t, 
J = 6.6 Hz, 2H), 1.61 (br s, 4H). 

Example 134: 

5 N-(2-Aminophenyl)-5-(4-biphenylcarbonylmethanesiUfanyl)pentanainide 
(227b) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 225b for 50g, the title compound 227b was obtained in 34% yield. 
l H NMR (300 MHz, DMSO-dJ 5 9.07 (s, 1H), 8.05 (d, J = 8.2 Hz, 2H), 7.80 (d, J = 
10 8.0 Hz, 2H), 7.73 (d, J = 7.7 Hz, 2H), 751-7.41 (m, 3H), 7.12 (d, J = 7.5 Hz, 1H), 6.86 
(t, J = 7.5 Hz, 1H), 6.69 (d, J = 7.8 Hz, 1H), 6.51 (t, J = 7.5 Hz, 1H), 4.79 (s, 2H), 4.00 
(s, 2H), 2.53 (t, J = 6.6 Hz, 2H), 2.30 (t, J = 7.2 Hz, 2H), 1.61 (br s, 4H). 

Example 135: 

N-Hydroxy-5-(2-naphthoylmethylsulfonyl)pentanamide(229a) 

15 StP p 1: 5-f2-N a pbthovlmethvLsulfonyl )pentanoic acid (228a) 

To a solution of 225a (755 mg, 2.50 mmol) in methanol (30 mL) at 0°C was 
added a solution of oxone (2.3 g/3.75 mmol) in water (30 mL). The mixture stirred 
at the same conditions for 6 hours, methanol was removed in vacuum and the 
water phase was extracted with chloroform The extract was dried over MgS0 4 , 

20 filtered and evaporated to afford the title compound 228a (520 mg, 62% yield). MS 
(ESI) = 335 (MH + ). 



Q to p 7- M-Hvdroxv-5-( ?-n a p bthovlmetbv1sulfoTiVl)peritanamide (229a) 

Following the procedure described in Example 14, step 3, but substituting 
25 carboxylic acid 228a for 37, and using 1.1 equivalent of NH.OH.HC1 and 

triemylamine each, the title compound 229a was obtained in 30% yield. *H NMR 
(300 MHz, DMSO-dg) 5 10.38 (br s, 1H), 8.83 (s, 1H), 8.71 (s, 1H), 8.13 (d, J = 7.7 Hz, 
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1H), 8.06-7.99 (m, 3H), 7.74-7.63 (m, 2H), 5.19 (s, 1H), 3.34 (t, J = 7.4 Hz, 2H), 2.00 
(t, J = 6.7 Hz, 2H), 1.78-1.60 (m, 4H). 

Example 136; 

N-Hydroxy-5-(4-biphenylcarbonylmethylsulfonyl)pentanamide(229b) 

5 RtP p 1: ,S-(4-Bip^p^v1rarbonvl methanesu lfony1)pentaTioic acid (228b) 

Following the procedure described in Example 135, step 1, but substituting 
228b for 228a, the title compound 228b was obtained in 91% yield. 
g tPp 9- M-H ydroxv-5-( ^Hi phPnvlcar ^^n y1memvlsulfonvl)pentanarnide (229b) 

Following the procedure described in Example 14, step 3, but substituting 
10 carboxylic acid 228b for 37, and using 1.1 equivalent of NHjOH-HCl and 

triethylamine each, the title compound 228b was obtained in 52% yield. l H NMR 
(300 MHz, DMSOdJ 8 10.37 (s, 1H), 8.70 (s, 1H), 8.11 (d, J = 8.5 Hz, 2H), 7.86 (d, J 
= 8.5 Hz, 2H), 7.77 (dd, J = 1.4 Hz, J = 8.5 Hz, 2H), 7.53-7.43 (m, 3H), 5.08 (s, 2H), 
3.38-3.25 (t, 2H), 1.99 (t, J = 6.6 Hz, 2H), 1.72-1.61 (m, 4H). 

15 Example 137; 

N-(2-Aminophenyl)-5-(2-naphthoylmethylsulfonyl)pentanamide (230a) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 228a for 50g, the title compound 230a was obtained in 30% yield. 
>H NMR (300 MHz, DMSO-d 6 ) 5 9.12 (s, 1H), 8.83 (s, 1H), 8.12 (d, J = 7.4 Hz, 1H), 
20 8.06-7.99 (m, 3H), 7.74-7.63 (m, 2H), 7.15 (dd, J = 1.4 Hz, J = 8.0 Hz, 1H), 6.88 (dd, J 
= 1.4 Hz, 8.0 Hz, 1H), 6.70 (dd, J = 1.4 Hz, 8.0 Hz, 1H), 6.52 (dd, J = 12 Hz, 8.8 Hz, 
1H), 5.21 (s, 1H), 4.82 (br s, 2H), 3.38 (t, J = 7.1 Hz, 2H), 2.38 (t, J = 7.1 Hz, 2H), 
1.84-1.72 (m,4H). 

Exam ple 138; 

25 N-(2-Ammophenyl)-5-(4-biphenylcarbonylmemylsulfonyl)pentanainide (229b) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 228b for 50g, the tide compound 230b was obtained in 52% yield. 
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'H NMR (300 MHz, DMSO-d,) 5 9.12 (s, 1H), 8.13 (d, J = 8.2 Hz, 2H), 7.87 (d, J = 
8.2 Hz, 2H), 7.77 (d, J = 6.7 Hz, 2H), 7.53-7.44 (m, 3H), 7.15 (d, J = 8.0 Hz, 1H), 6.88 
(t, J = 8.0 Hz, 1H), 6.70 (d J = 8.0 Hz, 1H), 6.52 (t, J = 7.7 Hz, 1H), 5.11 (s, 2H), 4.82 
(s, 2H), 3.36 (t, J = 6.9 Hz, 2H), 2.37 (t, J = 7.1 Hz, 2H), 1.78-1.71 (m, 4H). 




Example 139; 

N-(2-Aminophenyl)-7-(4-biphenyloxy)heptanamide(234) 

R^ p 1: T7.thvl-7^ iphenvloxv)heptanoate (232) 

10 To a solution of 4-phenylphenol (231) (1.00 g, 5.88 mmol) in acetone (100 

mL) was added potassium carbonate (3.25 g, 23.52 mmol) and potassium iodide 
(200 mg, 1.57 mmol), followed by the addition of ethyl-7-bromoheptanoate (1.81 g, 
7.65 mmol). The suspension was refluxed for 36 hours, cooled to room 
temperature and filtered. Filtrate was evaporated and the remained solid was 

15 recrystallized from hexane to produce the title compound 232 (1.73 g, 90% yield). 
MS (ESI) = 327 (NUT). 

Sto p 2i 7-f4-P ipbpnyloxv)heptanoic acid (233) 

To a solution of the ester 232 (1.70 g, 5.21 mmol) in THF (50 mL) was added 
a solution of lithium hydroxide hydrate (1.30 g, 30.95 mmol) in water (50 mL). The 
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reaction mixture was stirred 18 hours at room temperature, THF was evaporated 
and the aqueous phase was acidified with cone. HQ (pH 1-2). A precipitate 
formed which was collected by filtration and dried to afford the title compound 
233 (1.54 g, 99%). MS (ESI) = 321 (M*+Na). 

5 Ste p 3: M-f2-A^ mn phpnvlV7 ^ T Vlpnv1oxV ^ eT>tanamide <2M) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 233 for 50 g/ the title compound 234 was obtained in 44% yield. *H 
NMR (300 MHz, DMSO-dJ 5 9.08 (s, 1H), 7.60-7.55 (m, 4H), 7.41 (t, J = 7.7 Hz, 
2H), 7.29 (t, J = 7.1 Hz, 1H), 7.14 (dd, J = 8.0, 1.4 Hz, 1H), 7.00 (d, J = 8.8 Hz, 2H), 
10 6.87 (t, J = 8.0 Hz, 1H) 6.70 (dd, J = 8.0, 1.4 Hz, 1H), 6.52 (dd, J = 8.5, 1.1 Hz, 1H), 
4.81 (br s, 2H), 4.00 (t, J = 6.3 Hz, 2H), 2.32 (t, J = 7.4 Hz, 2H), 1.76-1.69 (m, 2H), 
1.67-1.57 (m, 2H), 1.47-1.38 (m, 4H). 

Example 140; 

N-Hydroxy-7-(4-biphenyloxy)heptanamide (235) 

15 Following the procedure described in Example 14, step 3, but substituting 

carboxylic acid 233 for 37, and using 1.1 equivalent of NtL.OH.HCl and 
triethylamine each, the title compound 235 was obtained in 52% yield. 'H NMR 
(300 MHz, DMSO-d,) 8 10.33 (s, 1H), 8.65 (s, 1H), 7.60-7.54 (m, 4H), 7.40 (t, J = 7.5 
Hz, 2H), 7.28 (t, J = 7.2 Hz, 1H), 6.98 (d, J = 8.7 Hz, 2H), 3.97 (t, J = 6.3 Hz, 2H), 1.93 

20 (t, J = 7.1 Hz, 2H), 1.70 (t, J = 7.4 Hz, 2H), 1.52-1.28 (m, 6H). 
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238a : X = CH (Example 141) 
238b : X = N (Example 142) 



239a : X = CH (Example 143) 
239b :X = N (Example 144) 



Exam ple 141; 

N-Hydroxy^[3-(4^0xo-^-quinazolinyl)]hexanamide(238a) 

Ste p 1: 6-f3-(4-nvn-4H-qu i" ay o1inylMheyanoiracid (237a) 

To a solution of 6-aminohexanoic acid (2.88 g, 20.00 mmol) in water (50 
mL) was added triethylamine (3.06 ml, 22.00 mmol) followed by a portionwise 
addition of lH-benzo[d][l,3]oxa^e-2,4-dione (isatoic anhydride, 236) (3.26 g, 
20.00 mmol). The reaction mixture was stirred for 2 hours at 30-40°C, cooled to 
room temperature and evaporated in vacuum to form an oily residue. This 
material was refluxed for 7 hours in formic acid (70 ml), cooled to room 
temperature and evaporated. The solid was dissolved in dichloromethane, 
decolorized with the activated charcoal, filtered and evaporated to give an oily 
material which upon crystallization in methanol (-10°C) afforded the title 
compound 237a (2.38 g, 46% yield). MS (ESI) = 261 (MrT). 
Ste p 7- Ar. H vd rnv y-fi-r3-(4-oy ^lW-qiiin a zo1inv1)11iexaTiarnide (238a) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid IH-benzoldl^loxazine-^ione 237a for 37, and using 1.1 
equivalent of NHpH-HCl and triethylamine each, the title compound 238a was 
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obtained in 23% yield.'H NMR (400 MHz, DMSO-dJ 8 10.32 (s, 1H), 8.66 ( S/ 1H), 
8.38 (s, 1H), 8.14 (br d, J = 7.1 Hz, 1H), 7.81 (dd, J = 8.2, 1.3 Hz, 1H), 7.66 (br d, J = 
8.1 Hz, 1H), 7.53 (br t, J = 7.7 Hz, 1H), 3.95 (t, J = 7.1 Hz, 2H), 1.93 (t, J = 7.2 Hz, 
2H), 1.72-1.62 (m, 2H), 1.56-1.46 (m, 2H), 1.30-1.23 (m, 2H). 

Example 142: 

N-Hydroxy-6-[3-(4-oxo^-benzo[dl[l^]triazinyl)]hexanainide(238b) 

Sto p V. fi-r3-f4-Ovr>-4H-benzo r/i 1f1-2-31triazinymhexanoic acid (237b) 

To a solution of 6-aminohexanoic acid (2.88 g, 20.00 mmol) in water (50 
mL) was added triethylamine (3.06 ml, 22.00 mmol) followed by a portionwise 
addition of lH-benzo[d][l^]oxazine-2,4-dione (isatoic anhydride, 236) (3.26 g, 
20.00 mmol). The reaction mixture was stirred for 2 hours at 3(M0°C, cooled to 
0°C, acidified with 20 mL 20% HQ and treated with a solution of sodium nitrite 
(1.70 g, 25 mmol) in 10 mL water (over a 10 min period of time). The whole 
mixture was stirring at ambient temperature for 18 hours to form a solid which 
was collected by filtration, dried, dissolved in dichloromethane and decolorized 
with the activated charcoal, filtered and evaporated. The residual material was 
crystallized in a dichloromethane-hexane mixture at -10°C to afford the title 
compound 237b in 75% yield. MS (ESI) = 262 (MH*). 

c^ p 7, N-Hvd ™ Y-^4-o^^ (238b) 

Following the procedure described in Example 14, step 3, but substituting 
carboxylic acid 237b for 37, and using 1.1 equivalent of NHpH-HCl and 
Methylamine each, the title compound 238b was obtained in 32%. 'H NMR (400 
MHz, DMSO-d,) 8 10.32 (s, 1H), 8.66 (s, 1H), 8.25 (dd, J = 7.9, 1.0 Hz, 1H), 8.19 (br 
d, J = 7.7 Hz, 1H), 8.08 (dd, J = 7.2, 1.4 Hz, 1H), 7.94 (dd, J = 7.2, 1.4 Hz, 1H), 4.37 
(I J = 7.1 Hz, 2H), 1.94 (t, J = 7.2 Hz, 2H), 1.85-1.75 (m, 2H), 1.58-1.48 (m, 2H), 1.35- 
1.27 (m, 2H). 
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Exam ple 143; 

N-(2-Ammophenyl)-6-[M4-oxo^^ (239a) 

FoUowing the procedure described in Example 22, but substituting 
carboxylic acid 237a for 50g, the title compound 239a was obtained in 25% yield. 
5 *H NMR (400 MHz, DMSO-d.) 8 9.08 (s, 1H), 8.41 (s, 1H), 8.17 (dd, J = 8.0, 1.1 Hz, 
1H), 7.83 (dd, J = 8.4, 1.5 Hz, 1H), 7.68 (br d, J = 8.1 Hz, 1H), 7.55 (dd, J = 8.0, 1.0 
Hz, 1H), 7.12 (dd, J = 7.8, 1.1 Hz, 1H), 6.88 (dd, J = 8.0, 1.3 Hz, 1H), 6.70 (dd, J = 
7.9^ 1.1 Hz, 1H), 6.51 (dd, J = 7.7, 1.3 Hz, 1H), 4.80 (s, 2H), 3.99 (t, J = 7.3 Hz, 2H), 
2.32 (t, J = 7.3 Hz, 2H), 1.77-1.70 (m, 2H), 1.67-1.60 (m, 2H), 1.39-1.33 (m, 2H). 

10 Example 144: 

N-(2-Ammo P henyl)-6-^^ 

Following the procedure described in Example 22, but substituting 
carboxylic acid 237b for 50g, the title compound 239b was obtained in 45% yield. 
*H NMR (400 MHz, DMSOd^ 8 9.07 (s, 1H), 8.25 (dd, J = 7.9, 0.9 Hz, 1H), 8.19 (br 
15 dJ = 8.1Hz,lH),8.08(dd,J = 7.2,1.4H Z ,lH),7.92(dd,J = 8.2,1.2Hz,lH),7.09 
(dd J = 7.8, 1.2 Hz, 1H), 6.87 (dd, J = 8.5, 1.4 Hz, 1H), 6.69 (dd, J = 8.0, 1.3 Hz, 1H), 
6.49 (dd, J = 7.8, 1.4Hz, 1H), 478 (s, 2H),4.39 (t, J = 7.1Hz, 2H), 2.28 (t, J = 7.4Hz, 
2H), 1.90-1.82 (m, 2H), 1.69-1.58 (m, 2H), 1.43-1.34 (m, 2H). 
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243a : n = 2, R, = R 2 = H (Example 145) 
243b : n = 1,R 1 = R 2 = H (Example 146) 
243c : n = 3, R, = R 2 = H (Example 147) 
243d : n = 2, R, = CH* R a = H (Example 148) 
243e : n = 2, R 1 = NO* R 8 = H (Example 149) 
243f : n = 2, R n = Ra = CI (Example 150) 
243g : n = 2, R, = OH, Ra = H (Example 151) 
243h:n = 2,R, = OH, R 2 = (Example 152) 



Example 145; 

5 N-(2-Aminophenyl)-6-(N-phthaloyl)hexanamide (243a) 

Ste p 1: 6-N-P Hthalnylhev^oiV acid (242a1 

To a solution of phthalic anhydride 241a (1.48 g, 10.00 mmol) in anhydrot 
ethyl alcohol (20 mL) was added 6-aminocaproic acid (1.97 g, 15.00 mmol). The 
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reaction mixture was refluxed for 16 hours, cooled to room temperature, 
evaporated to dryness to produce a solid material, which was triturated with 
water to form a suspension. The suspension was filtered, the solid was collected 
and dried to afford the title compound 242a (1.18 g, 45% yield). 'HNMR (400 
5 MHz, DMSOd6) 6 7.87-7.80 (m, 4H), 3.54 (t, J = 7.1 Hz, 2H), 2.17 (t, J = 7.3 Hz, 
2H), 1.62-1.44 (m, 4H), 1.30-1.23 (m, 2H). 

gtp p 2: N-(2-Air. ^n p^nvn-6-fN-pbtha1oYl)hexanan 1 ide (243a) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 242a for 50g, the title compound 243a was obtained in 31% yield. 
10 H NMR (400 MHz, DMSO-dJ 8 9.05 (s, 1H), 7.88-7.80 (m, 4H), 7.09 (dd, J = 7.8, 

1.4 Hz, 1H), 6.86 (dd, J = 8.0, 1.5 Hz, 1H), 6.68 (dd, J = 8.0, 1.4 Hz, 1H), 6.49 (dd, J = 
7.8, 1.5 Hz, 1H), 4.80 (s, 2H), 3.57 (t, J = 7.0 Hz, 2H), 2.28 (t, J = 7.3 Hz, 2H), 1.64- 
1.57 (m, 4H), 1.37-1.27 (m, 2H), 

Exam ple 146; 

15 N-(2-Aminophenyl)-5-(N-phthaloyl)pentanamide(243b) 

StP p 1: S-fN-P V'^aloY^pentanoic acid (242b) 

Following a procedure analogous to that described in Example 145, step 1, 
but substituting 5-arnino-valeric acid for 6-amino-caproic acid, the title compound 
242b was obtained in 46% yield. MS (ESI) = 270 (M+Na + ). 



c^ p ?• M -f2-A^ ^^^ Y^- 5 -^-P tltna1ov ^- pentanaTTlide f243b) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 242b for 50g, the title compound 243b was obtained in 28% yield. 
l H NMR (300 MHz, DMSOd6) 59.06 (s, 1H), 7.87-7.80 (m, 4H), 7.11 (d, J = 7.7 Hz, 
1H), 6.86 (t, J = 7.4 Hz, 1H), 6.68 (dd, J = 8.0, 1.4 Hz, 1H), 6.50 (dd, J = 8.8, 1.1 Hz, 
1H), 4.78 (br s, 2H), 3.59 (t, J = 5.8 Hz, 2H), 2.33 (t, J = 6.6 Hz, 2H), 1.60 (m, 4H). 
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Example 147: 

N-(2-Aminophenyl)-7-(N-phthaloyl)heptananude(243c) 

Ste p 1: 7-(N-Phtha1ovBheptanoic a dd (242c) 

Following a procedure analogous to that described in Example 145, step 1, 
but substituting 7-arrdnoheptanoic acid for 6-amino-caproic acid, the title 
compound 242c was obtained in 46% yield. MS (BSD = 298 (MIT). 
g to p > ^2-Ami ^^phPn y n-7-rN-phtha1ov1)-heptanaTnide (243c) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 242c for 50g, the title compound 243c was obtained in 28% yield. 
'H NMR (300 MHz, DMSOdJ 5 9.05 (s, 1H), 7.87-7.79 (m, 4H), 7.11 (d, J = 7.7 Hz, 
1H), 6.86 (t, J = 7.4 Hz, 1H), 6.68 (d, J = 8.0 Hz, 1H), 6.50 (t, J = 7.7 Hz, 1H), 4.77 (s, 
2H), 3.55 (t, J = 7.1 Hz, 2H), 2.27 (t, J = 7.4 Hz, 2H), 1.61-1.53 (m, 4H), 1.31-1.28 (m, 
4H). 

Example 148; 

N-(2-Aminophenyl)-6-(5-methyl-N-phthaloyl)hexanamide (243d) 

Strr y ^(^/r^V, Y 1-Nr- phthalovl)hPxanoir acid (242d) 

Following a procedure analogous to that described in Example 145, step 1, 
but substituting 5-methyl-N-phthaloyl for N-phmaloyl, the title compound 242d 
was obtained in 85% yield. MS (ESI) = 276 (MH + ). 

, g ^9.^9-ATnir~ r ^ y l^^^ (243d) 
Following the procedure described in Example 22, but substituting 

carboxylic acid 242d for 50g, the title compound 243d was obtained in 43% yield. 

*H NMR (300 MHz, DMSOdJ 5 9.04 (s, 1H), 7.73-7.60 (m, 3H), 7.07 (d, J = 7.7 Hz, 

1H) 6 85 (t, J = 8.0 Hz, 1H), 6.67 (dd, J = 8.0, 1.1 Hz, 1H), 6.50 (t, J = 7.7Hz, 1H), 
5 4.77 (s, 2H), 3.52 (t, J = 7.1 Hz, 2H), 2.46 (s, 3H, CHS), 2.27 (t, J = 7.1 Hz, 2H), 1.58 

(br s, 4H), 1.32-1.22 (m, 2H). 
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Example 14» 

N-(2-Animophenyl)-6-(5-nitro-N-phthaloyl)hexanamide(243c) 

Sto p 1- ft-r'>-Nifa-o-N-p V'tlia1oyl>hexanoig acid (242e) 

Following a procedure analogous to that described in Example 145, step 1, 
5 but substituting 5-nitro-N-phthaloyl for N-phthaloyl, the title compound 242e was 
obtained in 26% yield. MS (ESI) = 305 (MH*). 

gtop o- M-(9-ATninoph^ ylV6-f5-idtro-N-phthaloYl)h exanamide (243e) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 242e for 50g, the title compound 243e was obtained in 14% yield. 
10 J H NMR (400 MHz, DMSO-dg) 5 9.05 (s, 1H), 8.60 (dd, J = 8.2 Hz, 1.9 Hz, 1H), 8.47 
(d, J = 1.5 Hz, 1H), 8.10 (d, J = 8.2 Hz, 1H), 7.10 (dd, J = 7.9, 1.3 Hz, 1H), 6.86 (dd, J 
= 8.0, 1.5 Hz, 1H), 6.67 (dd, J = 1.3, J = 8.0 Hz, 1H), 6.49 (dd, J = 7.7, 1.4 Hz, 1H), 
4.76 (s, 2H,), 3.62 (t, J = 7.0 Hz, 2H), 2.29 (t, J = 7.3 Hz, 2H), 1.71-1.55 (m, 4H), 1.38- 
1.30 (m, 2H). 

15 Example 150; 

N-(2-Ammpphenyl)-6-(5,6^icWoro-N-phthaloyl)hexanamide(243f) 

Ste p 1- ^ frOichloro-M-phthalovnbpxanoi r acid (242f) 

Following a procedure analogous to that described in Example 145, step 1, 
but substituting 5,6-dichloro-N-phthaloyl for N-phthaloyl, the title compound 
20 242f was obtained in 64% yield. MS (ESI) = 328 (MH*). 

Stop 9- ^7-ATninop^^ yn-^-(5.6-H irh1oro-Nr- phtha1ovl)hexanamide (243f) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 242f for 50g, the title compound 243f was obtained in 52% yield. 
*H NMR (300 MHz, DMSO-d6) 8 9.04 (s, 1H), 8.15 (s, 2H), 7.07 (d, J = 7.4 Hz, 1H), 
25 6.85 (t, J = 7.8 Hz, 1H), 6.67 (d, J = 8.0 Hz, 1H), 6.48 (t, J = 7.7 Hz, 1H), 4.76 (s, 2H), 
3.56 (t, J = 6.9 Hz, 2H), 2.27 (t, J = 7.1 Hz, 2H), 1.63-1.56 (m, 4H), 1.34-1.27 (m, 2H). 
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Example 151: 

iST-(2-Ammophenyl)^(5-hydroxy-AT-phthaloyl)hexanamide(243g) 

Ste p It fU.q-Hvdroxy-M-phthalovnhexanoic acid (2 42r ) 

4-Hydroxy-phthalic acid 240 (2.30 g, 12.64 mmol) was heated for two hours 
5 at 220°C under vacuum, cooled to room temperature and dissolved in 50 mL 
anhydrous ethyl alcohol. To this solution 6-amino caproic acid (2.48 g, 18.93 
mmol) was added and the mixture was refluxed for 28 hours, cooled and 
evaporated to produce an oily residue. This material was triturated with water to 
form a precipitate which was collected and dried to afford the title compound 
10 242g (2.24 g, 64% yield). MS (ESI) = 276 (MET). 

Step?- M-f2-Ammopher y1^r^hvdroxv-N-phmaloyl)hexanamide (243r) 
Following the procedure described in Example 22, but substituting 
carboxylic acid 242g for 50g, the title compound 243g was obtained in 11% yield. 
*H NMR (300 MHz, DMSO-d6) 5 10.88 (br s, 1H), 9.04 (s, 1H), 7.71 (d, J = 8.0 Hz, 
15 4H), 7.11-7.07 (m,3H), 6.86 (d, J = 6.3 Hz, 1H), 6.68 (d, J = 6.3 Hz, 1H), 6.49 (t, J = 
7.4 Hz, 1H), 4.77 (s, 2H), 3.51 (t, J = 7.1 Hz, 2H), 2.27 (t, J = 7.4 Hz, 2H), 1.62-1.54 
(m, 4H), 1.37-1.25 (m, 2H). 

Example 152; 

N-(2-Airdnophenyl)-6-(5-hydK)xy-6-(l-methylpiperidinyl)-N-phthaloyl)- 
20 hexanamide (243h) 

Step 1r frf5-Hydrox y-6-fl-met h y1p i peridir i y1^-Ar-phthalovl)hexanoic acid (244) 

To a stirring suspension of the phthalimido acid 242g (500 mg, 1.81 mmol) 
in a mixture of anhydrous dioxane (7 mL) and anhydrous DMF (3.5 mL) at room 
temperature was added paraformaldehyde (73 mg, 2.4 mmol) followed by 
25 addition of piperidine (0.22 mL, 2.2 mmol). The reaction mixture was stirred at 
80°C for 8 hours, solvents were removed in vacuum and the crude residue was 
purified by column chromatography using a gradient of 100% dichloromethane to 
5% methanol in dichloromethane. The resulting yellow solid was crystallized 
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from methanol-diethyl ether to afford the title compound 244 (0.25 g, 37%) . MS 
(ESI) = 375 (MH + ). 

fitp p 2: Nr-f2-Amm ophpn yn-6-(5-hydroxv-6-a-memvl p i peridi n Y l)-N-phthaloYl) 
hexanamide (243h) 

5 Following the procedure described in Example 22, but substituting 

carboxylic acid 244 for 50g, the title compound 243h was obtained in 44% yield. 
1HNMR : (300 MHz, DMSO-d6) 5 9.04 (s, 1H), 7.58 (s, 1H), 7.07 (d, J = 7.97 Hz, 
1H), 7.02 (s, 1H), 6.85 (t, J = 7.69 Hz, 1H), 6.67 (d, J = 7.97 Hz, 1H), 6.48 (t, J = 7.69 
Hz, 1H), 4.76 (br s, 2H), 3.75 (s, 2H), 3.50 (t, J = 6.87 Hz, 2H), 2.26 (t, J = 7.28 Hz, 

10 2H), 1.54 (m, 8H), 1.44 (m, 2H), 1.27 (m, 2H). 

NHa 246a : X = N, Y = CH (Example 1 53) 
246b : X = CH, Y = N (Example 154) 

Fvam plp 1S3; 

N-(2-Ainmophenyl)-6-(5,7-dioxo-5,7-^y<l^ 
15 hexanamide (246a) 

Ste p 1: 5-r6-f5-7-Dioxc^5.7-H ib ydro-pvrro 1o f3.4^b1pWmvnihexanoic acid (245a) 
Following a procedure analogous to that described in Example 145, step 1, 
but substituting 2,3-pyridinedicarboxylic anhydride for N-phthalic anhydride, the 
title compound 245a was obtained in 22% yield. MS (ESI) = 363 (MH*). 

20 Ste p 2: N-Q-ATTiinophenvlV ^ 

Following the procedure described in Example 22, but substituting 
carboxylic acid 245a for 50g, the title compound 246a was obtained in 40% yield. 
*H NMR (300 MHz, DMSO-d6) 5 9.06 (s, 1H), 8.94 (dd, J = 4.9, 1.4 Hz, 1H), 8.27 
25 (dd, J = 7.7, 1.4 Hz, 1H), 7.75 (dd, J = 7.7, 4.9 Hz, 1H), 7.08 (d, J = 8.0 Hz, 1H), 6.85 
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(t, J = 8.2 Hz, 1H), 6.67 (d, J = 8.2 Hz, 1H), 6.49 (t, J = 7.7 Hz, 1H), 4.76 (s, 2H), 3.60 
(t, J = 7.1 Hz, 2H), 2.28 (t, J = 6.9 Hz, 2H), 1.63-1.57 (m, 4H), 1.35-.28 (m, 2H). 

Example 154; 

N-(2-Ammophenyl)-6-(5 / 7^oxo-5,7^imydK>-pyrrolo[3 / 4-c]pyridinyl)] 
5 hexanamide (246b) 

Ste p 1: 5jJ6j4£££ioxcr&7^ihv^ acid (245b) 

Following a procedure analogous to that described in Example 145, step 1, 
but substituting 3,4-pyridinedicarboxylic anhydride for N-phthalic anhydride, the 
title compound 245b was obtained in 8% yield. MS (ESI) = 363 (MH + ). 

10 Ste p 2: N-(2-A Tnino phenvn^r 6 - ( 57- Dioxo-5 7-dih Y dro-pyTTolor3 > 4-c1pyridmy^ 
hexanamide (246b) 
Following the procedure described in Example 22, but substituting 
carboxylic acid 245b for 50g, the title compound 246b was obtained in 61% yield. 
l H NMR (300 MHz, DMSOd6) 5 9.05-9.09 (m, 3H), 7.87 (d, J = 4.7Hz, 1H), 7.08 (d, 
15 J = 7.4 Hz, 1H), 6.86 (t, J = 7.1 Hz, 1H), 6.67 (d, J - 6.9 Hz, 1H), 6.49 (t, J = 6.3 Hz, 
1H), 4.77 (s, 2H), 3.58 (t, J = 6.9 Hz, 2H), 2.28 (t, J = 7.1 Hz, 2H), 2.00-1.90 (m, 2H), 
1.64-1.54 (m, 4H), 1.33-1.29 (m, 2H). 




20 Example 155; 

N-(2-Airdnophenyl)-6-[2-(l-oxo-l>dihydro-isoindolyl)lhexanamide (248) 

Ste p 1: 6-r2-(l-OxP-1 3-dihydro -isoindolvDlhexanoic add (247) 

To a solution of benzene-l,2-carbaldehyde (670 mg, 5.00 mmol) in acetic 
acid (6 mL) was added 6-amino-hexanoic acid (655 mg, 5.00 mmol). The reaction 
25 mixture was refluxed for 15 minutes, cooled to room temperature and evaporated. 

199 



Copied from i 0522823 on 02/25/2008 



WO 01/70675 



PCT/IB01/00683 



The residue was chromatographed on a silica gel column (5% to 10% methanol in 
dichloromethane) to produce the title compound 247 (1.20 g, 97% yield), MS (EST) 
= 248 (MH*). 

StP p 2: M-(2-Airdnophpnvn^r2-n^xo-1.3- d ihydro-isomdolvl)1hexanamide (248) 
5 Following the procedure described in Example 22, but substituting 

carboxylic acid 247 for 50g, the title compound 248 was obtained in 27% yield. *H 
NMR (300 MHz, DMSOd6) 5 9.06 (s, 1H), 7.66-7.46 (m, 4H), 7.09 (d, J = 8.0 Hz, 
1H), 6.86 (t, J = 7.7 Hz, 1H), 6.68 (d, J = 7.7 Hz, 1H), 6.49 (t, J = 7.7 Hz, 1H), 4.78 (s, 
2H), 4.45 (s, 2H), 3.51 (t, J = 6.9 Hz, 2H), 2.29 (t, J = 7.1 Hz, 2H), 1.63-1.60 (m, 4H), 
10 1.33-1.27 (m,2H). 




251a : R1 = OH, R2 = H (Example 156) 
251b : R1 = H, R2 = Br (Example 157) 



251c : R1 = OH, R2 = T "j (Example 158) 
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Example 156; 

N-(2-Ammophenyl)-6-[2-(54iydro^ 
hexanamide (251a) 

Ste p 1 : 6-r2-rS-Hvdroxv-13 ^ ioxo-1H3H-benzordg1isoquino1in Y 1>1hexanoic add 
(250a) 

Following a procedure analogous to that described in Example 145, step 1, 
but substituting 3-hydroxy-l,8-naphthalic anhydride for N-phthalic anhydride, 
the title compound 250a was obtained in 98% yield. MS (ESI) = 328 (NUT). 

Ste p 2: N-(2-Aminophen y1V6-r2-f5-hvdroxv-13-dioXQ-lH3fJ- 
bpnzorielisoauinolinvni- hex anamide (251a) 

Following the procedure described in Example 22, but substituting 

carboxylic acid 250a for 50g, the title compound 251a was obtained in 18% yield. 

l H NMR (400 MHz, DMSO-dJ 8 10.52 (s, 1H), 9.07 (s, 1H), 8.22 (t, J = 6.5 Hz, 2H), 

8.00 (d, J = 2.4 Hz, 1H), 7.72 (t, J = 7.4 Hz, 1H), 7.63 (d, J = 2.4 Hz, 1H), 7.09 (dd, J = 

7.8 Hz, 1.3 Hz, 1H), 6.87 (dd, J = 8.0 Hz, 1.4 Hz, 1H), 6.69 (dd, J = 8.0 Hz, 1.3 Hz, 

1H), 6.49 (dd, J = 7.7 Hz, 1.4 Hz, 1H), 4.81 (s, 2H), 4.02 (t, J = 7.3 Hz, 2H), 2.31 (t, J = 

7.3 Hz, 2H), 1.67-1.58 (m, 4H), 1.42-1.35 (m, 2H). 

Examglg 157: 

*M2-Ammophenyl)-<H2-(6-bromo-^^^ 
hexanamide (251b) 

Ste p 1: 6-f2-f^Bromo-13-dinxn-lH3H-b pn7 . o rde1 isoqui Tio1mYl)1hexanoicacid 
(250b) 

Following a procedure analogous to that described in Example 145, step 1, 
but substituting 4-bromo-l,8-naphthalic anhydride for N-phthalic anhydride, the 
tide compound 250a was obtained in 96% yield. MS (ESI) = 390 (MKT). 

Ste p 2: N-f2-Arninop bpn yn-6-r2-^6-bromo-1 3-dioxo-lH 3ff- 
bpnzofielis oqiiinolinvTtl- hexanamide (251b) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 250b for 50g, the tide compound 251b was obtained in 26% yield. 
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*H NMR (300 MHz, DMSO-d6) 8 9.05 (s, 1H, NH), 8.52 (t, J = 8.2 Hz, 2H), 8.30 (d, J 
= 7.7 Hz, 1H), 8.18 (d, J = 7.7 Hz, H), 7.96 (t, J = 7.7 Hz, 1H), 7.06 (d, J = 8.0 Hz, 
1H), 6.85 (t, J = 8.0 Hz, 1H), 6.67 (d, J = 8.0 Hz, 1H), 6.47 (t, J = 7.7 Hz, 1H), 4.78 (br 
s, 2H), 4.02 (t, J = 7.1 Hz, 2H), 2.30 (t, J = 7.1 Hz, 2H), 1.66-1.58 (m, 4H), 1.41-1.34 
5 (m,2H). 

Exam ple 158; 

N-(2-Anunophenyl)-6-[2-(5-hydi»xy-l^ 
benzo[de]isoquinolinyl)]-hexanamide (251c) 

stop 1- ^ r2-f5-Hvdroxy-l^ioxo- 6 -p i p eridvn- 1-y1methyl-lH3H- 
10 hpnzordelisog iiinolinvmhexanoir acid (252) 

To a stirring suspension of the acid 250a (390 mg, 1.19 mmol) in a mixture 
of anhydrous dioxane (5 mL) and anhydrous DMF (2 mL) at room temperature 
was added paraformaldehyde (70 mg, 2.33 mmol) followed by addition of 
piperidine (0.14 mL, 1.42 mmol). The reaction mixture was stirred for 18 hours at 
15 ambient temperature, solvents were removed in vacuum and the crude residue 
was triturated with 0.5 mL methanol followed by addition of 25 mL ether. The 
formed suspension was filtered to afford the title compound 252 as yellow 
crystals (424 mg, 84%). MS (ESI) = 425 (MH*). 

c^p o. Mf9- Aminnphenyl ^r 7 -^^^ " 1 .3-dioxo-6-n-methv1piperidynyl)- 
20 1 w^H-bPnzo f ^lisoq uinolinvmhexanamide (251c) 

Following the procedure described in Example 22, but substituting 
carboxylic acid 252 for 50g, the title compound 251c was obtained in 39% yield. J H 
NMR (300 MHz, DMSOd6) 5 9.05 (s, 1H), 8.43 (d, J = 83. Hz, 1H), 8.27 (d, J = 7.1 
Hz, 1H), 7.96 (s, 1H), 7.75 (t, J = 8.2 Hz, 1H), 7.08 (d, J = 8.0 Hz,lH), 6.85 {t, J = 6.7 
25 Hz! 1H), 6.68 (d, J = 8.0 Hz, 1H), 6.47 (t, J = 7.1 Hz, 1H), 4.77 (s, 2H), 4.15 (s, 2H), 
4.02 (t, J = 6.9 Hz, 2H), 2.54 (br s, 4H), Z30 (t, J = 7.1 Hz, 2H), 1.65-1.36 (m, 12H). 
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Inhibition of Histone Deacetylase Enzymatic Activity 

HDAC inhibitors were screened against histone deacetylase enzyme in 
nuclear extracts prepared from the human small cell lung cancer cell line H446 
(ATTC HTB-171) and against a cloned recombinant human HDAC-1 enzyme 
expressed and purified from a Baculovirus insect cell expression system. 

For deacetylase assays, 20,000 cpm of the M-metabolically labeled 
acetylated histone substrate (M Yoshida et ah, J. Biol Chan. 265(28): 17174,17179 
(1990)) was incubated with 30 ng of H446 nuclear extract or an equivalent amount 
of the cloned recombinant hHDAC-1 for 10 minutes at 37 °C The reaction was 
stopped by adding acetic acid (0.04 M, final concentration) and HQ (250 mM, 
final concentration). The mixture was extracted with ethyl acetate and the 
released M-acetic acid was quantified by scintillation counting. For inhibition 
studies, the enzyme was preincubated with compounds at 4 °C for 30 minutes 
prior to initiation of the enzymatic assay. IQ, values for HDAC enzyme inhibitors 
were determined by performing dose response curves with individual 
compounds and determining the concentration of inhibitor producing fifty 
percent of the maximal inhibition. 

Representative data are presented in Table 2. In the first column are 
reported IC, values determined against histone deacetylase in nuclear extracts 
from H446 cells (pooled HDACs). In the second column are reported IQ, values 
determined against recombinant human HDAC-1 enzyme (rHDAC-l). 



Table 2: Inhibition of Histone Deacetylase 



Example 


Cpd. 


Structure 


pooled HDACs 
ICa.tuM) 


rHDAC-l 


Ex.1 


6 


j-^j^^* 5 *^*^ NHOH 


3 


0J25 
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Ex. 2 


12 




9.4 


ND 


Ex.3 


17 




4 


0.25 


Ex.4 


18 




>100 


1 


Ex.5 


19 




>100 


<20 


Ex.6 


20 




>20 


3 


Ex.7 


21 




>100 


ND 


Ex.8 


26 




5 


1 


Ex.9 


27 




>100 


ND 


Ex.10 


28 




4 


0.1 


Ex.11 


33 




>10 


ND 


Ex.12 


34 




>100 


7 


Ex.13 


35 




>100 


2 
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Ex.14 


38 




>20 


ND 


Ex.15 


39 




>20 


7 


Ex.16 


42 




6 


1 


Ex.17 


47 




4.5 


0.5 


Ex.18 


52c 




0.55 


0.06 


Ex.18 


52g 




0.03 


0.005 


Ex.18 


(Z)-51h 




75% 




Ex.18 


52i 




3 


0.1 


Ex.18 


52k 




0.9 


0.18 


Ex.18 


521 


0 

C pr^ — r 0 " 


0.3 


0.03 


Ex.18 


51a 




035 


0.1 


Ex.18 


52e 




0.55 


0.06 
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Ex.18 


52d 




0.05 


0.055 


Ex.18 


52f 


ll 1 D ^ uunu 


0.55 




Ex.18 


(E)-51h 








Ex.18 


51i 




0.9 


0.1 


Ex.18 


52j 




3 


0.45 


Ex. 18 


52m 




0.1 


0.01 


Ex.19 


53a 


Cr 1 A5 




0.6 


Ex.19 


53b 


^^^^ 


0% 


1 


Ex.19 


53f 


— a5 


3% 


2 


Ex.20 


58 


o o 


3 


0.25 


Ex.21 


62 




1.1 




Ex.22 


63 




J >20 


2.2 
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Ex.25 


66 


9 u T 


0% 


2.3 


Ex.29 


74 




0% 


7.8 


Ex.30 


75 




0% 


8.4 


Ex.31 


76 


fl u 




23 








11% 


1.9 






a" 


0.04 


0.004 










9 




81 




27% 


25 


Ex.37 


82 


«y — A5 




20 


Ex.38 


83 


a o i — ^ 




25 
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Ex.40 


85 






20 


Ex. 41 


86 


o* — ~Yx5 




5 


Ex.43 


89 




0% 


163 


Ex.44 


92 




0% 


15.9 


Ex.45 


93 


S u a T 


0% 


6.4 


Ex.48 


96 




0.1 


0.035 


Ex.49 


97 


ca c — r » 


0.03 


0.01 


Ex.50 


98 




0.04 


0.03 


Ex.51 


99 




0.035 


0.008 


Ex.52 


100 






4 


Ex.54 


102 
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Ex.55 


103 


if ^ - MHOH 

cPi — r 


0.1 




Ex.56 


104 




@lpM 


0.16 


Ex. 57a 


105a 


.jCCr ^ 


©luM 


— 


Ex. 57b 


105b 




40% 
©ljiM 


0.02 


Ex.58 


106 




>20 


4 


Ex.63 


111 




0.35 


0.2 


Ex.64 


112 


cp^ — ^~ 


0.25 


0.039 


Ex.65 


113 


p ft 


33% 
OlpM 


0.13 


Ex.66 


114 


jy — TO 


>20 


63 


Ex.67 


117 




0% 


9 


Ex.68 


123 






4 
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Ex.69 


120 




83% 


0.002 




124 






0.001 




127 


OfVi 


0% 


103 




128 


rJ — 




19 


Ex. 73 


129 






1 


Ex.74 


130 






3 


Ex.75 


131 


u 




0.008 


Ex.76 


132 


Cr 1 — ~~Yt$ 




0.8 


Ex.77 


133 


^ A5 




1 
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Ex.78 


134 


***** 




1 


Ex.79 


135 


6 




2 


Ex.80 


138a 


0 


83% 
@lyM 




Ex.81 


138b 




0.049 


0.008 


Ex. 82a 


138cl 


«y — nr* 




0.03 


Ex. 82b 


138c2 






0.03 


Ex.83 


138d 


0 


0.02 


0.004 


Ex. 84 






0.02 


0.004 


Ex.85 


138f 


— r~ . 




0.02 
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Ex.86 


138g 




0.051 


0.006 


Ex.87 


138h 






0.009 


Ex.88 


138i 
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• Unless otherwise indicated, inhibition values expressed in percent refer to the percent 
inhibition at 20 JlM. 



Example 160: 

5 Inhibition of Histone Deacetylase in Whole Cells 

1. Histone H4 ar Ptylation in whole cells bv urvmunobtote 

T24 human bladder cancer cells growing in culture were incubated with 
HDAC inhibitors for 16 hours. Histones were extracted from the cells after the 
culture period as described by M. Yoshida et at. (J. Biol Otem. 265(28): 17174-17179 

10 (1990)). 20 fig of total histone protein was loaded onto SDS/PAGE and 
transferred to nitrocellulose membranes. Membranes were probed with 
polyclonal antibodies specific for acetylated histone H-4 (Upstate Biotech Inc.), 
followed by horse radish peroxidase conjugated secondary antibodies (Sigma). 
Enhanced Chemiluminescence (ECL) (Amersham) detection was performed using 

15 Kodak films (Eastman Kodak). Acetylated H-4 signal was quantified by 
densitometry. 

Data for selected compounds are presented in Table 3. Data are presented 
as the concentration effective for reducing the acetylated H-4 signal by 50% (ECJ. 



Table 3: Inhibition of Histone Acetylation in Cells 



Example 
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5 


Ex.158 


251c 


— AS 


1 



2. Arid Urea Triton ( AUT) gel analysis of histone acetylation. 

Human cancer cells (T24, 293T or Jurkat cells) growing in culture are 
incubated with HDAC inhibitors for 24 h Histories are extracted from the cells as 
5 described by M. Yoshida et al. (J. Biol Chem. 265(28): 17174-17179 (1990)). Acid 
urea triton (AUT) gel electrophoresis is used for detection of acetylated histone m 
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olecules. Histories (150 ug of total protein) are electrophoresed at 80 V for 16 h at 
room temperature as described by M. Yoshida et ah, supra. Gels are stained with 
Coomassie brilliant blue to visualize histones, dried and scanned by densitometry 
to quantified acetylation of histones. 

Example 161; 

Antineoplastic Effect of Histone Deacetylase Inhibitors on Tumor Cells In Vivo 

Eight to ten week old female BALB/c nude mice (Taconic Labs, Great 
Barrington, NY) were injected subcutaneously in the flank area with 2 x 10 6 
preconditioned A549 human lung carcinoma cells. Preconditioning of these cells 
was accomplished by a minimum of three consecutive tumor transplantations in 
the same strain of nude mice. Subsequently, tumor fragments of approximately 
30 mgs were excised and implanted subcutaneously in mice, in the left flank area, 
under isoflurane anesthesia (Abbott Labs, Geneva, Switzerland). When the 
tumors reached a mean volume of 100 mm 3 , the mice were treated intravenously, 
subcutaneously or intraperitoneally, by daily injection of a solution of the 
inhibitor in an appropriate vehicle such as PBS, DMSO/ water, or Tween 
80 /water, at a dose from about 10 mg/kg to about 50 mg/kg, for 21 days. Tumor 
volume was calculated every second day post infusion according to standard 
methods {e.g., Meyer et al, Int. J. Cancer 43: 851-856 (1989)). Treatment with 
compound 34 caused a significant reduction in tumor weight and volume relative 
to controls treated with saline only (i.e., no HDAC inhibitor). In addition, the 
activity of histone deacetylase, when measured, is expected to be significantly 
reduced relative to saline treated controls. 

Example 162; 

Synergistic Antineoplastic Effect of Histone Deacetylase Inhibitors and 
Histone Deacetylase Antisense Oligonucleotides on Tumor Cells In Vivo 

The purpose of this example is to illustrate the ability of the histone 
deacetylase inhibitor of the invention and a histone deacetylase antisense 
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oligonucleotide to synergistically inhibit tumor growth in a mammal. Preferably, 
me antisense oligonucleotide and the HDAC inhibitor inhibit the expression and 
activity of the same histone deacetylase. 

As described in Example 161, mice bearing implanted A549 rumors (mean 
volume 100 mm 3 ) are treated daily with saline preparations containing from about 
0.1 mg to about 30 mg per kg body weight of histone deacetylase antisense 
oligonucleotide. A second group of mice is treated daily with pharmaceutical^ 
acceptable preparations containing from about 0.01 mg to about 5 mg per kg body 
weight of HDAC inhibitor. 

Some mice receive both the antisense oligonucleotide and the HDAC 
inhibitor. Of these mice, one group may receive the antisense oligonucleotide and 
the HDAC inhibitor simultaneously intravenously via the tail vein. Another 
group may receive the antisense oligonucleotide via the tail vein, and the HDAC 
inhibitor subcutaneously. Yet another group may receive both the antisense 
oligonucleotide and the HDAC inhibitor subcutaneously. Control groups of mice 
are similarly established which receive no treatment (e.g., saline only), a mismatch 
antisense oligonucleotide only, a control compound that does not inhibit histone 
deacetylase activity, and a mismatch antisense oligonucleotide with a control 
compound. 

Tumor volume is measured with calipers. Treatment with the antisense 
oligonucleotide plus the histone deacetylase protein inhibitor according to the 
invention causes a significant reduction in tumor weight and volume relative to 
controls. 
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What is claimed is: 



1. 



An inhibitor of histone deacetylase represented by formula (1): 



Cy-X-Y-W 



(1) 



wherein 



5 



Cy is cycloalkyl, aryl, or a radical of a heterocyclic moiety, any of which 



may be optionally substituted; 

X is selected from the group consisting of C=0, C=CH 2 , CH(OH), CHCOR 1 ), 
C=N(OH), and C=N(OR 1 ) / where R 1 is alkyl, aryl, aralkyl, or acyl; 

Y 1 is a C 3 -C, alkylene, wherein said alkylene may be optionally substituted, 
10 and wherein one or two carbon atoms in the linear chain connecting X and W may 
be replaced with O, NR 3 , or S(0)„, where R 3 is hydrogen, alkyl, aryl, aralkyl, 
sulf onyl, acyl, alkoxycarbonyl, or carbamoyl, and n is 0, 1, or 2, provided that the 
atoms in Y 1 that are attached to X and to W are carbon atoms, and further 
provided that Y 1 does not comprise an ester or amide linkage in the linear chain 
15 connecting X and W; and 

W is selected from the group consisting of -CCOJ-CH.-SR 2 , -C(0)-NH-OM, 
-NH-C(0)-NH-Z, and -C(0)-NH-Z, where 

R 2 is alkyl, aryl, aralkyl, or acyl, wherein the aryl portion of any such 
groups may be optionally substituted; 
20 M is hydrogen or a pharmaceutical^ acceptable cation; 



25 provided that X is C=CH V Cr^OR 1 ), C=N(OH), or C=N(OR 1 ) when W is 
-C(0)-NH-OM and Cy is unsubstituted phenyl, dimemylaminophenyl, or 
methoxyphenyl; and 



Z is selected from the group consisting of anilinyl, pyridyl, thiazolyl, 
hydroxyphenyl thiadiazolyl, anilinylmethyl, or pyridylmethyl, any of 
which groups optionally may be substituted with halo, hydroxy, amino, 
nitro, Q-C 4 alkyl, or Q-C 4 alkoxy; 
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further provided that when W is -QCO-CIVSR 2 , the carbon atom in Y 1 that is 
attached to W is unsubstituted or is substituted with other than amino, acylamino, 
alkoxycarbonyl, or carbamoyl. 

2. The inhibitor of daiml, wherein Cy is Q-Qoaryl or is a radical of a 
5 heterocyclic moiety selected from the group consisting of thiophene, 

benzothiophene, furan, benzofuran, pyridine, quinoline, indole, isoquinoline, 
thiazole, morpholine, piperidine, and piperazine, any of which groups may be 
optionally substituted. 

3. The inhibitor of claim 2, wherein the aryl or heterocyclic moiety is 
10 substituted by one or two substituents independently selected from the group 

consisting of Q-C 4 alkyl, Q-Q haloalkyl, C 6 -C 10 aryl, heteroaryl, heterocyclyl, (Q- 
CJarCQ-Qalkyl, halo, nitro, hydroxy, QC, alkoxy, C 6 -C u aryloxy, heteroaryloxy, 
C r C 6 alkoxycarbonyl, C 6 -C 10 aryloxycarbonyl, heteroaryloxycarbonyl, carboxy, 
and amino. 

15 4. The inhibitor of claim 1, wherein Cy has the formula -Cy^Cy 2 or 

-Cy'-G-Cy 2 , wherein Cy 1 and Cy 2 are independently GfQ cycloalkyl, C t -Q 0 aryl, or 
a radical of a heterocyclic moiety, which groups optionally may be substituted, 
and G is O, NR 3 , or S(0)„, where R 3 is hydrogen, alkyl, aryl, aralkyl, sulfonyl, acyl, 
alkoxycarbonyl, or carbamoyl, and n is 0, 1, or 2. 

20 5. The inhibitor of claim 4, wherein Cy 1 and Cy 2 are independently 

selected from the group consisting of phenyl, pyridinyl, morpholinyl, piperidinyl, 
piperazinyl, which groups optionally may be substituted. 

6. The inhibitor of claim 1, wherein X is selected from the group 
consisting of CHCOR 1 ), C=N(OH), and C=N(OR 1 ), where R 1 is Q-C, alkyl, 
25 arylorCQ-^ariQ-C^alkyl. 
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7, The inhibitor of claim 1, wherein one to about three carbon atoms of 
the alkylene are independently substituted with halo, oxo, oxirnino, nitro, 
haloalkyl, alkyl, aralkyl, alkoxy, aryloxy, alkoxycarbonyl, carboxy, hydroxy alkyl, 
acyl, acyloxy, or cyano. 

5 8. The inhibitor of claim 1, wherein Y 1 comprises an all-carbon linear 

chain connecting X and W. 

9. The inhibitor of claim 8, wherein the linear chain connecting X and 
W comprises a dienyl moiety, wherein the dienyl moiety is attached to W. 

10. The inhibitor of claim 9, wherein Y 1 is selected from the group 
10 consisting of > f ^^^ s ^ 1 ^ ( Me Me , and Me Me 

11. The inhibitor of claim 8, wherein Y 1 is -(CH^, where m is 5, 6, or 7. 

12. The inhibitor of claim 1, wherein one carbon atom in the linear chain 
connecting X and W is replaced with O, NR 3 , or S(0)„. 

13. The inhibitor of claim 12, wherein Y 1 is -(CH 2 )-S(0) n -(CH 2 ) p/ where n 
15 is 0, 1, or 2, and p is 3, 4, or 5. 

14. The inhibitor of claim 1, wherein W is -C(0)-NH-OM, M being 
selected from the group consisting of hydrogen, sodium, potassium, magnesium, 
and calcium. 

15. The inhibitor of claim 1, wherein W is <Z(0)-NH-Z or 

20 -NH-C(0)-NH-Z, Z being unsubstituted 2-anilinyl or unsubstituted 2-pyridyl. 

16. The inhibitor of claim 1, wherein W is -C(0)-CH 2 -SR 2 / R 2 being 
selected from the group consisting of Q-Q alkyl, Q-C^ aryl, (Q-CJarCCj-Qalkyl, 
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(Q-Qalkyljcarbonyl, (Q-C 10 aryl)carbonyl, and ((Q-Q^arCQ-C^alkyDcarbonyl, 
wherein the aryl portion of any such groups may be optionally substituted. 

17. The inhibitor of claim 16, wherein R 2 is selected from the group 
consisting of methyl, phenyl, benzyl, benzoyl, and acetyl. 

18. An inhibitor of histone deacetylase represented by formula (2): 

C y-Y 2 -W (2) 

wherein 

Cy is cycloalkyl, aryl, or a radical of a heterocyclic moiety, any of which 
may be optionally substituted; 

Y 2 is Q-Q alkylene, wherein said alkylene may be optionally substituted, 
and wherein one or two carbon atoms in the linear chain connecting Cy and W 
may be replaced with O, NR 3 , or S(O),,, where R* is hydrogen, alkyl, aryl, aralkyl, 
sulf onyl, acyl, alkoxycarbonyl, or carbamoyl, and n is 0, 1, or 2, provided that Y 2 
does not comprise an ester or amide linkage in the linear chain connecting Cy and 
W; and 

W is selected from the group consisting of -QOJ-CEVSR 2 , 
-NH-C(0)-NH-Z, and -C(0)-NH-Z, where 

R 2 is alkyl, aryl, aralkyl, or acyl, wherein the aryl portion of any such 
groups may be optionally substituted; and 

Z is selected from the group consisting of anilinyl, pyridyl, thiazolyl, 
hydroxyphenyl, thiadiazolyl, anilinylmethyl, or pyridylmethyl, any of 
which groups optionally may be substituted with halo, hydroxy, amino, 
nitro, Q-Q alkyl, or Q-C 4 alkoxy; 
provided that when W is -CCO-CH.-SR 1 , the carbon atom in Y 2 that is attached to 
5 W is unsubstituted or is substituted with other than amino, acylamino, 
alkoxycarbonyl, or carbamoyl. 
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19. The inhibitor of claim 18, wherein Cy is Q-Q, aryl or is a radical of a 
heterocyclic moiety selected from the group consisting of thiophene, 
benzothiophene, furan, benzofuran, pyridine, quinoline, indole, isoquinoline, 
thiazole, morpholine, piperidine, piperazine, quinazolinone, benzotriazinone, 
5 phthalimide, and dioxobenzoisoquinoline, any of which groups maybe optionally 
substituted. 

20. TheinWbitorofdaiml8,wheremthearylorheterocydicmoietyis 
substituted by one or two substituents independently selected from the group 
consisting of Q-C 4 alkyl, Q-C 4 haloalkyl, C 6 -Q 0 aryl, heteroaryl, heterocyclyl, (C 6 - 
10 C JatfQ-Qalkyl, halo, nitro, hydroxy, Q-C, alkoxy, Q.-C. aryloxy, heteroaryloxy, 
Q-Q alkoxycarbonyl, C 6 -Q 0 aryloxycarbonyl, heteroaryloxycarbonyl, carboxy, 
and amino. 

21. The inhibitor of claim 20, wherein Cy has the formula -C^-Cy 2 or 
-Cy'-G-Cy*, wherein Cy 1 and Cy 1 are independently Q-Q cydoalkyl, QC. aryl, or 
15 aradicalofaheterocycUcmoiety,wWchgroupsoptionallymaybe S ubstituted, 

and G is O, NR 3 , or S(0) n , where R 3 is hydrogen, alkyl, aryl, aralkyl, sulf onyl, acyl, 
alkoxycarbonyl, or carbamoyl, and n is 0, 1, or 2. 

22. Theiruubitorofclaim21,wheremCy 1 andCy 2 aremdependently 
selected from the group consisting of phenyl, pyridinyl, morpholinyl, piperidinyl, 

20 piperazinyl, which groups optionally may be substituted. 

23. The inhibitor of claim 18, wherein one to about four carbon atoms of 
the alkylene are independently substituted with halo, oxo, oximino, nitro, 
haloalkyl, alkyl, aralkyl, alkoxy, aryloxy, alkoxycarbonyl, carboxy, hydroxyalkyl, 
acyl, acyloxy, or cyano. 

25 24. The inhibitor of claim 18, wherein one carbon atom in the linear 

chain connecting Cy and W is replaced with O, MR 3 , or S(0), 
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25. The inhibitor of claim 19, wherein one carbon atom in the linear 
chain connecting Cy and W is replaced with NR 3 , where R 3 is selected from the 
group consisting of Q-C 6 alkyl, aryl, (C 6 -C 10 )ar(Q-C 6 )alkyl, (Q-Q 
alkyl)oxycarbonyl, (CfQo aryl)oxycarbonyl, ((Q-CJarCQ-C^alky^oxycarbonyl, 

5 (Q-C 6 alkyl)carbonyl, (Q-Qo aryl)carbonyl, and ((Q-CJar^-C^alkyDcarbonyL 

26. The inhibitor of claim 18, wherein one or two carbon atoms in the 
linear chain connecting Cy and W are replaced by O. 

27. The inhibitor of claim 18, wherein W is -C(0)-NH-Z or 
-NH-C(0)-NH-Z, Z being unsubstituted 2-anilinyl or unsubstituted 2-pyridyl. 

10 28. IhemWbitorofdaiml^wheremWis^OJ-^^R^eing 

selected from the group consisting of Q-Q alkyl, C 6 -C u aryl, (Q-Q^ar^-CJalkyl, 
(Q-QalkyDcarbonyl, (C 6 -C w aryl)carbonyl, and ((Q-CJar^-C^alkyDcarbonyl, 
wherein the aryl portion of any such groups may be optionally substituted. 

29. The inhibitor of claim 28, wherein R 2 is selected from the group 
15 consisting of methyl, phenyl, benzyl, benzoyl, and acetyl. 

30. An inhibitor of histone deacetylase represented by formula (3): 

Cy-SCO.-NH-V-W (3) 

wherein 

Cy is cydoalkyl, aryl, or a radical of a heterocyclic moiety, any of which 
20 may be optionally substituted, provided that Cy is other than 
dimemylaminonaphthyl when Y 3 is -(CH^-; 

Y 3 is C 2 -C 6 alkylene, wherein said alkylene may be optionally substituted 
with one or more substituents independently selected from the group consisting 
of halo, hydroxy, oxo, nitro, haloalkyl, alkyl, aralkyl, alkoxy, aryloxy, carboxy, 
25 hydroxyalkyl, acyl, acyloxy, and cyano; and 
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W is selected from the group consisting of ^(GO-CH^SR 2 , -C(0)-NH-OM, 
-NH-C(0)-NH-Z, and -C(0)-NH-Z, where 

R 2 is alkyl, aryl, aralkyl, or acyl, wherein the aryl portion of any such 
groups may be optionally substituted; 

M is hydrogen or a pharmaceutical^ acceptable cation; and 
Z is selected from the group consisting of anilinyl, pyridyl, thiazolyl, 
hydroxyphenyl, thiadiazolyl, anilmylmethyl, or pyridylmemyl, any of 
which groups optionally may be substituted with halo, hydroxy, amino, 
nitro, Q-C, alkyl, or Q-Q alkoxy; 
provided that Z does not have the formula ^C^-NHaO^-NH-S^VCy. 

31. The inhibitor of claim 30, wherein Cy is Q-Q, aryl or is a radical of a 
heterocyclic moiety selected from the group consisting of thiophene, 
benzothiophene, furan, benzofuran, pyridine, quinoline, indole, isoquinoline, 
thiazole, morpholine, piperidine, and piperazine, any of which groups may be 
optionally substituted. 

32. The inhibitor of claim 31, wherein the aryl or heterocyclic moiety is 
substituted by one or two substituents independently selected from the group 
consisting of Q-Q alkyl, Q-C 4 haloalkyl, C 6 -C 10 aryl, heteroaryl, heterocydyl, (C 6 - 
QJarCQ-C^alkyl, halo, nitro, hydroxy, Q-Q alkoxy, C^Q, aryloxy, heteroaryloxy, 
C,-C 6 alkoxycarbonyl, C 6 -C 10 aryloxycarbonyl, heteroaryloxycarbonyl, carboxy, 
and amino. 

33. ThemHbitorofdaim30,wheremCyhasmeformula^<yor 
-C^-G-Cy 2 , wherein Cy 1 and Cy 1 are independently Q-C, cydoalkyl, Q-C* aryl, or 
a radical of a heterocyclic moiety, which groups optionally maybe substituted, 
and G is O, NR 3 , or S(0)„ where R s is hydrogen, alkyl, aryl, aralkyl, sulfonyl, acyl, 
alkoxycarbonyl, or carbamoyl, and n is 0, 1, or 2. 
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34. The inhibitor of claim 33, wherein Cy 1 and Cy 2 are independently 
selected from the group consisting of phenyl, pyridinyl, morpholinyl, piperidinyl, 
piperazinyl, which groups optionally may be substituted. 

35. The inhibitor of claim 30, wherein Visa Q-C 6 alkylene optionally 
5 substituted with one or two non-hydrogen substituents independently selected 

from the group consisting of halo, hydroxy, oxo, nitro, (halo) w (C 1 -C s )alkyl, Q-Q 
alkyl, (Q-CJartQ-Qalkyl, Q-C, alkoxy, Q.-C,,, aryloxy, carboxy, hydroxy(C r 
C 6 )alkyl, Q-Q alkylcarbonyl, C 6 -C 10 arylcarbonyl, Q-Q alkylcarbonyloxy, Q-C,,, 
arylcarbonyloxy, and cyano. 

10 36. The inhibitor of claim 33, wherein Y 3 is an optionally substituted 

saturated Q-G, alkylene. 

37. The inhibitor of claim 30, wherein W is -C(0)-NH-OM, M being 
selected from the group consisting of hydrogen, sodium, potassium, magnesium, 
and calcium. 

15 38. The inhibitor of claim 30, wherein Wis -C(0)-NH-Z or 

-NH-C(0)-NH-Z, Z being unsubstituted 2-anilinyl or unsubstituted 2-pyridyl. 

39. The inhibitor of claim 30, wherein W is -C(0)-CH 2 -SR 2 / R 2 being 
selected from the group consisting of C r C 6 alkyl, C 6 -Q 0 aryl, (C^arCQ-Qalkyl, 
(Q^alkyDcarbonyl, (Q-Q, aryl)carbonyl, and ((C 6 -C 10 )ar(C I -C 6 )alkyl)carbonyl 

20 wherein the aryl portion of any such groups may be optionally substituted. 

40. An inhibitor of histone deacetylase represented by one of formulae 

(4M5): 

NHOH 

(4) 
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(5) 

41. An inhibitor of histone deacetylase represented by one of formulae 



(6)-(7): 



(6) 



(7) 



air—or 



42. A pharmaceutical composition comprising an inhibitor of histone 
deacetylase represented by formula (1): 

Cy-X-Y l -W (1) 

wherein 

Cy is cycloalkyl, aryl, or a radical of a heterocyclic moiety, any of which 
may be optionally substituted; 

X is selected from the group consisting of C=0, C=CH„ CH(OH), CHCOR 1 ), 
C=N(OH), and C=N(OR 1 ), where R 1 is alkyl, aryl, aralkyl, or acyl; 

Y 1 is a Q-C, alkylene, wherein said alkylene may be optionally substituted, 
and wherein one or two carbon atoms in the linear chain connecting X and W may 
be replaced with O, NR 9 , or S(0)_ where R s is hydrogen, alkyl, aryl, aralkyl, 
sulfonyl, acyl, alkoxycarbonyl, or carbamoyl, and n is 0, 1, or 2, provided that the 
atoms in Y 1 that are attached to X and to W are carbon atoms, and further 
provided mat Y 1 does not comprise an ester or amide linkage in the linear chain 
connecting X and W; and 
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W is selected from the group consisting of -CXO-Cr^-SR 2 , -C(0)-NH-OM, 
-NH-C(0)-NH-Z, and -C(0)-NH-Z, where 

R 2 is alkyl, aryl, aralkyl, or acyl, wherein the aryl portion of any such 
groups may be optionally substituted; 

M is hydrogen or a pharmaceutical^ acceptable cation; 
Z is selected from the group consisting of anilinyl, pyridyl, thiazolyl, 
hydroxyphenyl, trdadiazolyl, anilinylmethyl, or pyridylmethyl, any of 
which groups optionally may be substituted with halo, hydroxy, amino, 
nitro, Q-C, alkyl, or Q-Q alkoxy; and 
a pharmaceutical^ acceptable carrier, excipient, or diluent; 
provided that X is C=CH 2 , CHCOR 1 ), C=N(OH), or C^OR 1 ) when W is 
-C(0)-NH-OM and Cy is unsubstituted phenyl, dimethylaminophenyl, or 
methoxyphenyl; and 

further provided that when W is -C(0)-CH,-SR 2 , the carbon atom in Y 1 that is 
attached to W is unsubstituted or is substituted with other than amino, acylamino, 
alkoxycarbonyl or carbamoyl. 

43. A pharmaceutical composition comprising an inhibitor of histone 
deacetylase represented by formula (2): 

Cy-Y^W (2) 

wherein 

Cy is cycloalkyl, aryl, or a radical of a heterocyclic moiety, any of which 
may be optionally substituted; 

Y* is GfC, alkylene, wherein said alkylene may be optionally substituted, 
and wherein one or two carbon atoms in the linear chain connecting Cy and W 
i may be replaced with O, MR 3 , or S(0)„, where R 3 is hydrogen, alkyl, aryl, aralkyl, 
sulfonyl, acyl, alkoxycarbonyl, or carbamoyl, and n is 0,1, or 2, provided that Y 2 
does not comprise an ester or amide linkage in the linear chain connecting Cy and 
W; and 
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W is selected from the group consisting of -QOHUVSR 2 , 
-NH-C(0)-NH-Z, and -QO)-NH-Z, where 

R 2 is alkyl, aryl, aralkyl, or acyl, wherein the aryl portion of any such 
groups may be optionally substituted; and 
5 Z is selected from the group consisting of anilinyl, pyridyl, thiazolyl, 

hydroxyphenyl, thiadiazolyl, aniUnyhnethyl, or pyridylmethyl, any of 
which groups optionally may be substituted with halo, hydroxy, amino, 
nitro, Q-Q alkyl, or Q-C, alkoxy; and 
a pharmaceutical^ acceptable carrier, excipient, or diluent; 
10 provided that when W is -CCCO-CH^SR 2 , the carbon atom in Y 2 that is attached to 
W is unsubstituted or is substituted with other than amino, acylamino, 
alkoxycarbonyl, or carbamoyl. 

44. A pharmaceutical composition comprising an inhibitor of histone 
deacetylase represented by formula (3): 
15 Cy-S(0)-NH-Y 3 -W (3) 

wherein 

Cy is cycloalkyl, aryl, or a radical of a heterocyclic moiety, any of which 
may be optionally substituted, provided that Cy is other than 
dimemylaminonaphthyl when Y 3 is -(CH,),-; 
20 Y 3 is Q-C 6 alkylene, wherein said alkylene may be optionally substituted 

with one or more substituents independently selected from the group consisting 
of halo, hydroxy, oxo, nitro, haloalkyl, alkyl, aralkyl, alkoxy, aryloxy, carboxy, 
hydroxy alkyl, acyl, acyloxy, and cyano; and 

W is selected from the group consisting of -C(0)-CH 2 -SR 2 , -C(0)-NH-OM, 
25 -NH-C(0)-NH-Z, and -C(0)-NH-Z, where 

R 2 is alkyl, aryl, aralkyl, or acyl, wherein the aryl portion of any such 
groups may be optionally substituted; 
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M is hydrogen, or a pharmaceutically acceptable cation; and 

Z is selected from the group consisting of anilinyl, pyridyl, thiazolyl, 

hydroxyphenyl, thiadiazolyl, anilinylmethyl, or pyridylmethyl, any of 

which groups optionally may be substituted with halo, hydroxy, amino, 

nitro, Cj-C t alkyl, or Q-C 4 alkoxy; and 

a pharmaceutically acceptable carrier, excipient, or diluent, 
provided that Z does not have the formula -(C^lSO-NHCCOJ-Y'-NH-S^-Cy. 

45. A pharmaceutical composition comprising an inhibitor of histone 
deacetylase represented by one of formulae (4)-(5): 



(4) 



(5); 

and a pharmaceutically acceptable carrier, excipient, or diluent 

15 46. A pharmaceutical composition comprising an inhibitor of histone 

deacetylase represented by one of formulae (6)-(7): 



(6) 



odr^T NHa 
odr^r NHO 



20 (7); 

and a pharmaceutically acceptable carrier, excipient, or diluent. 
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47. A method of inhibiting histone deacetylase in a cell, comprising 
contacting a cell in which inhibition of histone deacetylase is desired with an 
inhibitor of histone deacetylase represented by formula (1): 

Cy-X-Y'-W (1) 

wherein 

Cy is cycloalkyl, aryl, or a radical of a heterocyclic moiety, any of which 
may be optionally substituted; 

X is selected from the group consisting of C=0, C^CH,, CH(OH), CHCOR 1 ), 
C=N(OH), and C=N(OR l ), where R 1 is alkyl, aryl, aralkyl, or acyl; 

Y 1 is a-Cj-C, alkylene, wherein said alkylene may be optionally substituted, 
and wherein one or two carbon atoms in the linear chain connecting X and W may 
be replaced with O, NR 3 , or S(0)„, where R 3 is hydrogen, alkyl, aryl, aralkyl, 
sulfonyl, acyl, alkoxycarbonyl, or carbamoyl, and n is 0, 1, or 2, provided that the 
atoms in Y 1 that are attached to X and to W are carbon atoms, and further 
provided that Y 1 does not comprise an ester or amide linkage in the linear chain 
connecting X and W; and 

W is selected from the group consisting of -QOJ-CfVSR 2 , -C(0)-NH-OM, 
-NH-C(0)-NH-Z, and -C(0)-NH-Z, where 

R 2 is alkyl, aryl, aralkyl, or acyl, wherein the aryl portion of any such 
groups may be optionally substituted; 

M is hydrogen or a pharmaceutically acceptable cation; 
Z is selected from the group consisting of anilinyl, pyridyl, thiazolyl, 
hydroxyphenyl, thiadiazolyl, anilinylmethyl, or pyridylmethyl, any of 
which groups optionally may be substituted with halo, hydroxy, amino, 
nitro, Q-C 4 alkyl, or Q-C 4 alkoxy; 
provided mat X is C=CH^, CH(OR l ), C=N(OH), or C=N(OR 1 ) when W is 
-C(0)-NH-OIvl and Cy is unsubstituted phenyl, chmemylaminophenyl, or 
methoxyphenyl; and 
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further provided that when W is -QOJ-CHj-SR 2 , the carbon atom in Y l that is 
attached to W is unsubstituted or is substituted with other than amino, acylamino, 
alkoxycarbonyl, or carbamoyl. 

48. A method of inhibiting histone deacetylase in a cell, comprising 
5 contacting a cell in which inhibition of histone deacetylase is desired with an 
inhibitor of histone deacetylase represented by formula (2): 

Cy-Y-W (2) 

wherein 

Cy is cycloalkyl, aryl, or a radical of a heterocyclic moiety, any of which 
10 may be optionally substituted; 

Y 2 is C s -C, alkylene, wherein said alkylene may be optionally substituted, 
and wherein one or two carbon atoms in the linear chain connecting Cy and W 
may be replaced with O, MR 3 , or S(0)„, where R 3 is hydrogen, alkyl, aryl, aralkyl, 
sulfonyl, acyl, alkoxycarbonyl, or carbamoyl, and n is 0, 1, or 2, provided that Y 1 
15 does not comprise an ester or amide linkage in the linear chain connecting Cy and 
W; and 

W is selected from the group consisting of -QOJ-CHj-SR 2 , 
-NH-C(0)-NH-Z, and -C(0)-NH-Z, where 

R 2 is alkyl, aryl, aralkyl, or acyl, wherein the aryl portion of any such 
20 groups may be optionally substituted; and 

Z is selected from the group consisting of anilinyl, pyridyl, thiazolyl, 
hydroxyphenyl, thiadiazolyl, anilinylmethyl, or pyridylmethyl, any of 
which groups optionally may be substituted with halo, hydroxy, amino, 
nitro, Q-C 4 alkyl, or Q-C« alkoxy; 
25 provided that when W is -C(0)-CH 2 -SR 2 / the carbon atom in Y 2 that is attached to 
W is unsubstituted or is substituted with other than amino, acylamino, 
alkoxycarbonyl, or carbamoyl. 
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49. A method of inhibiting histone deacetylase in a cell, comprising 
contacting a cell in which inhibition of histone deacetylase is desired with an 
inhibitor of histone deacetylase represented by formula (3): 

Cy-S(0)-NH-Y 3 -W (3) 

5 wherein 

Cy is cycloalkyl, aryl, or a radical of a heterocyclic moiety, any of which 
may be optionally substituted, provided that Cy is other than 
dimethylaminonaphthyl when Y 3 is -(012)3-; 

Y 3 is Q-C 6 alkylene, wherein said alkylene may be optionally substituted 
10 with one or more substituents independently selected from the group consisting 
of halo, hydroxy, oxo, nitro, haloalkyl, alkyl, aralkyl, alkoxy, aryloxy, carboxy, 
hydroxyalkyl, acyl, acyloxy, and cyano; and 

W is selected from the group consisting of -CCO-CHj-SR 2 , -C(0)-NH-OM, 
-NH-C(0)-NH-Z, and -C(0)-NH-Z, where 
15 R 2 is alkyl, aryl, aralkyl, or acyl, wherein the aryl portion of any such 

groups may be optionally substituted; 

M is hydrogen or a pharmaceutical^ acceptable cation; and 
Z is selected from the group consisting of anilinyl, pyridyl, thiazolyl, 
hydroxyphenyl, thiadiazolyl, anilinylmethyl, or pyridylmethyl, any of 
20 which groups optionally may be substituted with halo, hydroxy, amino, 

nitro, C,-C 4 alkyl, or Q-C 4 alkoxy; 
provided that Z does not have the formula -{C 5 H 3 N)-NHC(0)-Y 3 -NH-S(0) 2 -Cy. 

50. A method of inhibiting histone deacetylase in a cell, comprising 
contacting a cell in which inhibition of histone deacetylase is desired with an 
25 inhibitor of histone deacetylase represented by one of formulae (4)-(5): 
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(4) 



(5) 



5 51 . A method of inhibiting histone deacetylase in a cell, comprising 

contacting a cell in which inhibition of histone deacetylase is desired with an 
inhibitor of histone deacetylase represented by one of formulae (6)-(7): 



(6) 



(7) 



c6 — 



52. The method of any one of claims 47-51, wherein cell proliferation is 
inhibited in the contacted cell. 

53. The method of any one of claims 47-51, wherein the cell is a 
15 neoplastic cell. 

54. The method of claim 53, wherein the neoplastic cell is in an animal. 

55. The method of claim 54, wherein the neoplastic cell is in a neoplastic 
growth. 
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56. The method of any one of claims 47-51, further comprising 
contacting the cell with an antisense oligonucleotide that inhibits the expression of 
a histone deacetylase. 
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